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wheels. Standard on many aan of 
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when specified: Timken-equipped wheels 


are efficient factors of speed in take-off. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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1S FASTER 
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Compass flying takes you directly to your 
destination. ‘‘Riding the rails’’ 
other landmarks may get you there eventually, 
if you don’t take the wrong railroad or if you are 
not caught out at dusk some evening. Modern 
pilots are, however, eliminating this guess- 
work by depending upon Pioneer Compasses. 

The angle of drift, a factor in compass flying 
which has usually been largely a mattér of 
estimation, now can be determined directly 
and accurately with the new Pioneer Drift 
Indicator. Any pilot or navigator can quickly 
and easily gauge his drift. The compass course 
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adjusted with the Drift Indicator will take 
you directly to your destination. 


PIONEER COMPASSES ACCEPTED AS STANDARD 


Since 1919 Pioneer Compasses have been the 
choice of famous pilots and leading transport 
lines. Today, scores of manufacturers equip 
their planes with Pioneer Compasses. Their 
accuracy and reliability assure the pilot that 
he can depend on them for any kind of duty. 

There is a Pioneer Compass for every type of 
plane. Select the one that fits your needs. We 
will be pleased to send you a catalogue describ- 
ing our complete line of Aircraft Compasses 


PIONEER INSTRUMENT COMPANY 


INCORPORATED: «+ «- DIVISION 


754 LEXINGTON AVENUE 
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live landings 


—when imagination snapped, at 
the unforseen ....... when thanks 
oured out, after the event. 

—But what if all air emergencies had been 
thus Chute-guarded ? Where would Aviation be 

today? How far ahead? 

—Even now, take all fear out ot flying and what addi- 
tional ships would be sold? What spurts in training 
~~ enrollments follow? What passenger mileage increases? 


ONFIDENCE always and, in flashed into their lives, many of these names 
emergencies, life. That has been are still outstanding in the world of aviation. 


— the simple “IRVIN” doctrine. All the aif You too, can share in security such as these 
7 services of our government have recognized ,,ore than 500 lives saved, brings constantly 


v ‘this. Those of 28 foreign governments have done ho eeeee ct TRATIN Aic Chutes. Contlases 
y likewise. Leading commercial operators everywhere always and, in emergencies, life. That is 


ae, do. And the outstanding names in the past decade’s h , ; : 
development of flight have respected it—by use. pe 0 Waeh Pat H, epecity—-aa eae 
And by use for which they were prepared,when the unforseen 
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IRVING AIR CHUTE CO., Inc. 7 : 
372 Pearl St., Buffalo, N. Y. co “The Life = P VESEY VEY of the Aur - 


West Goast Factory and Office: 1500 Flower St., Glendale, @alit. Canadian Factory: Bridgeburg, Ont. 1017 
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Curiosity-Incredu li ty _ 


(Snviction-Enthusiasm 


HE AUTOGIRO has run the gamut of reactions in an 
amazingly brief time. 


For that very reason, the surge of enthusiasm which has 
followed has given rise to a variety of misconceptions on 
the part of many who have no first-hand knowledge of 


the Autogiro. 


One misconception is that the Autogiro rises like a heli- 
copter. It does not. Its angle of climb from take-off is 
sharper than that of a comparable airplane; it therefore 
requires less space for take-off, but it does not rise vertically. 


The Autogiro can and does descend almost vertically and 
land without roll whenever a skilled pilot so desires, but 
some forward speed and a few feet of roll is the everyday 
landing practice for the novice. 


It is not true that any novice can step into and pilot an 
Autogiro immediately. Yet, because of its inherent charac- 
teristics, it removes the seriousness of situations which are 


Characteristics 


The Autogiro differs basically from all other heavier-than-air craft 
in the source of its lifting capacity. This lift is given primarily by 
four rotating blades which take the. place of the familiar wings of 
an airplane. There is no time when this supporting rotation of the 
blades can be stopped while the machine is in the air, as their motion 
is produced solely by wind pressure caused by the movement of 
the Autogire in any direction, climbing, level flight, gliding or de- 
scending vertically. The supporting rotation of the blades is entirely 
independent of the engine, whose sole function is te propel the Autogiro. 


AUTOGIRO COMPANY OF AMERICA = *« *& 





LAND TITLE BUILDING «= « « 

















critical for the novice in a conventional airplane and brings 
safe flying within the capability of the average person. For 
instance, the Autogiro cannot fall into a spin from a stall. 
In the face of obstacles or in any unexpected situation, its 
forward speed can quickly be arrested. 


The trained airplane pilot can safely undertake normal Auto- 
giro flight after brief instruction, but he must of course have 
Autogiro experience to accomplish successfully the extremes 
of performance of which the Autogiro is capable. 


There can now be no reasonable doubt that the Autogiro’s 
inherent flying characteristics largely eliminate the restric- 
tions and hazards of learning to fly and open the way toa 
wider use and enjoyment of flying by everyone. 


The Autogiro Company of America is not a manufacturing 
or selling company. It is solely an engineering and licens- 
ing organization. It owns and controls, exclusively, all 
Autogiro patent rights in the United States. Manufac- 
turing companies of high standing will be licensed to build 
Autogiros with the full cooperation of our engineering staff. 


Present licensees are: Buhl Aircraft Company, Detroit, 
Mich. . . . Kellett Aircraft Corp., Philadelphia, Pa... . 
Pitcairn Aircraft, Inc., Willow Grove, Pa. 


AUT. RO 


© 1991, Antogre Co of Amurice 


PHILADELPHIA 
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United Air Lines Planes Fly*a Million Miles 
a Month with B. G. Mica Aviation Spark Plugs 


One hundred and fifty-one veteran pilots fly the United 
Air Lines fleet of more than 100 airplanes powered 
with 450 h.p. Wasp and 525 h.p. Hornet engines, all 
equipped with B.G. Mica Aviation Spark Plugs. 


On its various routes, United Air Lines encounters 
every operating condition found on the North Amer- 
ican Continent. Its planes fly from sea level to 12,000 
feet, while crossing five mountain ranges. Tempera- 
ture changes run from 40 degrees below zero to 120 


degrees Fahrenheit. 


The subsidiaries of United Air Lines, Boeing Air 
Transport (Chicago-San Francisco), National Air 
Transport (Chicago-New York and Chicago-Dallas), 
Varney Air Lines (Salt Lake City-Seattle) and Pacific 
Air Transport (Seattle-San Diego) are pioneers on 
their respective routes, each having been operating 
‘for at least five years. Their choice of B.G. Mica 
Aviation Spark Plugs, therefore, comes from experi- 
ence and is the unqualified endorsement of the largest 
air transport operator in the world in point of mile- 


age flown. 





Patented in the 

United States 

and other 
countries. 


THE B. G. CORPORATION 


Contractors to the United States Army and Navy 


136 WEST.52nd STREET. NEW YORK 


Cable Address: Golsteco. New York 
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BIRD success puts you 
nearly $1000 to the good 
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BIRD 3 orn sities. icin 


fully equipped INOW $2995 





This plane covered 
by the famous 
BIRD CHALLENGE 


Nearly $1000 less in price but not one 
cent less in quality or performance. 
Like all BIRD planes, the 3 place, 
100-hp. Kinner BIRD at $2995 invites 
comparison under the famous BIRD 
Challenge. 


Bird planes invite comparison in 
performance with any others in their 
power range — including _ planes 
equipped with rotor vanes, slots, flaps 
or variable camber wings. 


LLP A AE Ie NER 
Western Distributors Bird Planes 


CALIFORNIA 
Mrs. Helene D. Maddux 
49 Fremont Place 
Los Angeles, Calif. 
OREGON AND WASHINGTON 
Cecil J. Pounder 
Pounder Flying Service 
Portland A Airport 
Portland, Oregon 
NEBRASKA 


Thor Brondersley 
4215 Miami Street 
Omaha, Nebraska 


No, we're not selling out! This price reduction of nearly 
$1000 is the result of BETTER business . . . a deliberate move 
in accordance with our published policy of passing on to 
you the manufacturing savings made possible by enthusiastic 
reception of this popular BIRD plane. 


Up-to-the-minute in every detail of design and construction 
vie thoroughly proved performer, covered by the Bird 
Challenge... at $2995 this plane is one of the best buys 


you ever heard about. 


Dealers and Distributors 


The Bird franchise gives an enthusiastic man something to work for 
and talk about. The Bird line of airplanes has wide acceptance and 
an enviable reputation. Bird policies and prices mark a construc- 
tive step forward in merchandising. There is valuable territory still 
open for responsible dealers and distributors. Write us at once. 

















THE SAFE AIRPLANE 


BIRD AIRCRAFT CORPORATION 
Glendale, L. |. 


New York 
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Aviation and 


the American economic system 


E who are actively engaged in aeronautical 

work are often accused of over-enthusiasm. 
Even the most conservative of us are likely to be 
suspected of putting too favorable an interpretation 
upon our figures, and of over-estimating the effect that 
flying should have upon the community. When we ap- 
peal to Congress, or to any other public body, for 
assistance in one form or another we are likely to be 
told that ours is simply another special interest, that we 
can expect no special favors, and that we must take 
our chances in the arena of business and battle for the 
consumer’s dollar along with the cloak and suit industry 
and the kitchen-ware industry and the bicycle and 
buggy industries. As we write this editorial, there 
lies upon the desk before us a letter in which a gentle- 
man of great position and of universally admitted origi- 
nality of view and forthrightness of expression asks 
the question: “If the aviation industry is unable to 
support itself without having to worry about govern- 
mental action why should it not collapse and disappear, 
as a hundred other industries have done under similar 
circumstances ?” 

It is a perfectly fair question. It is one to which 
we must find an answer, and we must answer it with- 
out allowing ourselves to be influenced by our own 
enthusiasm. The mere facts that we who are in the 
business are devoted to it,—that we think it interesting 
above all other human concerns,—that many people find 
in aeronautical engineering the most engrossing of 
sciences,—and that many others are passionately de- 
voted to flying for its own sake,—those are not answers. 
We must reply from the point of view of the man who 





cares nothing about aviation. We must look into the 
fundamental social and economic effects of our own 
activities. 

We have often called attention to the importance of 
high-speed transportation to modern business. It is the 
very life of a democratically governed nation extending 
over a vast area. We have taken occasion to remark 
that the very possibility of existence of the United 
States, extending 3,000 miles from coast to coast, has 
been bound up for 70 years with a few slender ribbons 
of steel across mountains and prairie and desert. The 
transportation system that the railroads created has 
now been rendered more efficient, and more flexible, 
and generally more useful by the introduction of the 
airplane. For thousands of years, at least since the 
famous Roman roads were built, governments that have 
thought of giving assistance to the development of the 
economic machine have turned their attention first to 
the improvement of communication. The support of 
air transport, even without the slightest reference to 
the military value of the airplane, was in strict accord- 
ance with an unbroken tradition of immense antiquity. 

But for our present purpose that serves only as the 
introduction. There is much more to be said. The 
potential effect of the airplane upon our civilization is 
by no means limited to getting men and their goods 
and their letters from place to place more rapidly 
than in the past. There is another factor, peculiar to 
the last 40 vears and attaining its greatest significance 
in the United States. 

We are today at a cross-roads, where serious and 
thoughtful men are threatening us with a total break- 
down of civilization as we have known it. We have gone 
on for a generation building a rapidly expanding indus- 
trial machine, and absorbing into new industries the 
labor displaced from the old ones by the introduction 
of new and more efficient machinery. Every depression 
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has seemed to mark the end of that whole cycle of 
industrial advance. From every depression, we have 
been led out into new prosperity by the appearance of 
new industries. It is no exaggeration to say that the 
growth of the automobile business carried American 
economic progress for twenty years. The automobile 
reached its limit of rapid expansion in 1929. From that 
industry, looking back upon 30 years of growth without 
precedent in economic history, the torch must be passed 
on toa fgesh runner in the race. If we want to go on 
with the same kind of life and economic organization 
that we Have had in the past, we shall have to find a 
leader for the next lap. C. F. Kettering lays the alter- 
natives clearly before us: “The question is whether we 
are going to go on building America, or just going to 
operate it.” 

It is not only the aeronautical enthusiasts who pick 
aviation as a strong candidate for the next leadership. 
Stuart Chase, who is an economist without specialized 
aeronautical experience, and who has concerned himself 
with the airplane principally as a military menace, sums 
up a rather gloomy review of the outlook with: “What 
will take the place of the automobile industry? A fool- 
proof airplane might do it, but where is the fool- 
proof airplane?’ With due reservations on the word 
“fool-proof,” which does not accurately describe any 
piece of machinery that has ever yet been built, we 
assure Mr. Chase that he need not yet abandon hope 
of the airplane. 

Far from it. Despite disillusionment from the bright 
visions of 1929, the airplane remains among our best 
industrial prospects. But the industry’s potentialities 
for the future depend upon its surviving the worst 
stages of the present crisis without too much damage or 
loss of morale. 

The rise of manufacturing industries, of which the 
building of automobiles is the most conspicuous but 
by no means the only example, has created our present 
industrial structure. Even those whose employment has 
never been directly connected with the automobile in- 
dustry, and who have never owned a car or made 
regular use of one, have profited immensely from the 
expansion of automobile manufacture. In the same 
way, the airplane redounds to the universal advantage, 
not merely to that of its immediate owners or users. 
But the possibilities of future benefit to the American 
people could suffer a very serious set-back at the 
present time. There must be a reasonably liberal gov- 
ernmental policy towards aviation in the next couple of 
years. There must be no sudden and violent contraction 
of government orders for aircraft. Air transport must 
have firm support from the Post Office Department 
for at least two or three years more. Research work, 
both as directly carried on by various agencies of the 
federal government and as indirectly stimulated by its 
military branches, must continue. Those are funda- 
mental conditions to be met if the industry is to retain 
the advantage of what has already been expended and 
done, andto maintain continuity of progress towards a 
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great future. Whatever happens, the aircraft industry 
is not going to be destroyed, but it can suffer some 
grievous blows in the next six months. The budget 
that the President transmits to Congress in the first 
week of December, and the action that Congress takes 
upon it in the months immediately following will go 
far to determine whether or not we must set the concise 
and colloquial epitaph, “All washed up,” upon a great 
part of the fruits of fifteen or twenty years of effort. 


Dwight W. Morrow 


“When that great kings return to clay 
Or emperors in their pride, 

Grief of a day shall fill a day 

Because its creature died; 

But we, we reckon not with those 

Whom the mere fates ordain, 

This Power that wrought on us now goes 
Back to the Power again.” 


OT in a dozen years has there been such general 

and sincere sorrow, or such a universal realiza- 
tion of irreparable national loss, at the death of an 
American citizen. He had come from a great financial 
institution in New York, and within a few months he 
had gained the unqualified trust and affection of states- 
men to whom the very name of Wall Street was 
anathema. Above the ordinary run of men, whether in 
business or in public life, he stood out like the peak 
above the plain. 

We in aviation share the national mourning for 
Senator Morrow, but we have special reason to mourn 
him on our own account, for we had a special claim 
upon his interest. When he first turned from banking 
to public affairs, his first responsibility was the chair- 
manship of the President’s Aircraft Board. As his 
political career began, so it ended, for upon the very 
day of his death he was to have met with a group of 
air transport operators who sought his counsel upon 
their problems. 

One had to work directly with the Morrow Board, 
as it was our privilege to do, to realize to what an extent 
the accomplishments of the board were the personal 
accomplishments of its chairman. He came to his work 
as the head of that very able group of men at a time 
when American aviation was torn by dissension and 
when cries of graft and incompetence filled the air. 
Justifying his business reputation as a matchless nego- 
tiator and a master of compromise, he left the sweet 
light of reason in his wake, and the board over which 
he presided laid in its report the foundations upon 
which the whole air policy of the last five years has 
been built. 

Another man, and a-lesser one, might have been 
content to bask in the light of his own past achieve- 





AVIATION 

November, 1931 

ments, or would at least haye been prone to prevail upon 
them to the extent of continuing to accept the status 
of an aviation authority and a specialist in the aero- 
nautical field. Dwight Morrow was not built that way. 
His concern was always with what he was going to do 
next, not with what he had been able to lay down 
as a completed task. His interest in aviation remained 
keen, but it was one interest among many, and he had 
no desire to be complimented for what he had done. 
He was a great man. We shall miss him often, and 
badly, in the next few years. 


Pan American 


again to the rescue 


AID Time: “As usual in Central American 

catastrophes, Pan American Airways got the 
news out to the world first.” Said a despatch from an 
airways radio operator, who had been on duty for 108 
consecutive hours at the time of sending it: “Suddenly 
the light over my desk went out. Roofs were being 
torn off. The crash of wood and the ripping of timber 
rose to a din. . . . All night we were working fran- 
tically to get the station back in order, retrieving parts 
from all over the yard. It was a matter of life and 
death. A roof. was hastily rigged, and the telegraph 
key was screwed into place.” Said the first message 
that he sent: “Belize destroyed by hurricane.. Two 
hundred dead.” Said a news despatch, a couple of 
days later: “A Pan American Airways plane was 
being loaded at Havana with anti-tetanus and para- 
typhoid serum, morphine tablets, and antiseptics. It 
was reported ready to leave late in the afternoon.” 
Said the governor of Belize: ‘The colony is under a 
deep debt of gratitude to the Pan-American Airways, 
Inc., whose ready and willing assistance and coopera- 
tion has enabled the government to get into touch with 
the outer world.” 

All of which comes as a new and vigorous reminder 
of the extent to which the world to the south of us 
is being remade by air transport organized under the 
American flag. We who live in the temperate zone 
know air transport as an addition to a system of trans- 
portation already highly organized, an exceedingly 
valuable addition but not an absolutely indispensable 
one. In those countries where for various reasons 
surface transport has been organized more slowly or 
not at all, the airplane has a very different place. It 
has become an essential part of their lives. With only 
three years of air transport history upon the books, it 
is already as impossible for them to conceive of getting 
along without the airplane as for us to imagine doing 
without telephones and electricity. 

The planes and the air transport organization that 
has been developed are always to the fore, as in Belize 
last month and in Santo Domingo a year ago, when 
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disaster occurs. Their services in normal times are 
less spectacular, but equally important. A gentleman 
having no connection with and no interest in aviation, 
but very much interested in the social and political de- 
velopment of the Caribbean peoples, wrote a few 
months ago to say: “Without being actually upon the 
ground, it is impossible to conceive of the effect that 
air transport has had down here. Journeys that took 
many days are now a matter of hours, and a very few 
hours at that. The whole region has gone at a bound 
from the most primitive transportation imaginable to 
the most advanced, and men whose whole lives were 
geared to the burro or canoe, and for whom five miles 
an hour was fast travel, are now using the airplane as 
a matter of course. It is literally true that there are 
people who never had seen an automobile until after 
making their first flight in an airplane.” 

We are not spending all this space merely to extol 
an accomplished fact, or to laud those responsible for 
its accomplishment. At a time when the whole world 
is applauding the services of a transport line, and 
when those most directly benefited by the line’s prompt 
action in disaster are profuse in their gratitude, it is 
worth while recording a little recent history. 

It is worth while recalling some of the obstacles that 
have existed to the international development of avia- 
tion. Government and colonial ‘offices have wanted 
to reserve air transport privileges for their own na- 
tionals. The colonies of European powers on this 
side of the Atlantic (although on the whole the action 
of the governments concerned has been infinitely more 
broad-minded and open-handed here than in the east- 
ern hemisphere) have sometimes been used as pawns 
in the development of a national and imperial air policy. 
If there is one great lesson that the Belize hurricane 
has to teach, it is that all the peoples of the world, and 
especially those of countries that have been compara- 
tively retarded in their economic development, need air 
transport far worse than they need any national advan- 
tage, and that they had better take it upon any terms 
immediately available. We venture to deduce from 
the generous expressions of the governor of Belize that 
he and the British residents of the colony over which 
he presides are very glad indeed that a broad and 
generous policy of air transport development in that 
section of the British Empire has prevailed. It had 
to make headway against the counsel of a few short- 
sighted seekers after special advantage who would have 
forbidden any sort of air transportation in any British 
colony in which Imperial Airways was not yet ready 
to start activities. While lamenting the terrible loss of 
life in the hurricane and the property damage done, 
the whole American aeronautical community must feel 
some gratification that it has been possible for an 
American airline to give such prompt and efficient 
help in disaster and to furnish so cogent an example 
of the importance of a free development of transport 
flying on international lines. 

The second thought that comes to mind concerns 
ourselves. There have been-occasional attacks, on 
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grounds of economy or for other reasons, against the 
whole air mail framework, domestic and foreign. The 
domestic mail service can stand on its own feet, for 
it is being so widely used by American business that 
hundreds of thousands of our people are intimately 
acquainted with its value and have come to depend upon 
it. Not so many of them make contact with the 
foreign mail, or realize just why American planes are 
running, at a certain cost to the American Post Office, 
across the Andes and over the mouth of the Amazon. 
The Belize hurricane comes as another reminder that, 
even if American business derived no direct advantage 
at all from air mail communication with its markets 
to the south, the air mail would still be worth while. 
Its services to American diplomacy and the American 
government in the promotion of friendly relations 
among the nations would very fully justify all the 
deficits that have had to be incurred since the Foreign 
Air Mail Act was passed. 


Riding comfort 


HE habitual traveler, having frequent occasion 
to make use of all forms of transportation, may 
feet that it is foolish to discuss comfort on airlines. 
Under most conditions they are already far superior 
to any other form of transportation. Travel 500 miles 
in summer by air, and then return by rail, with the 
whistle shrieking, cinders shifting in through the 
screen to corrode your throat and ruin your clothing, 
and the wheels making cacophony on the rail joints and 
switches, and you will be convinced that the air trans- 
port companies have little for which to apologize. 
Nevertheless, there always remains room for im- 
provement, and in some cases the characteristics of the 
transport airplane are definitely bad, not as compared 
with the railroad and motor bus but with what we 
know they might be. Some of them have irritating 
vibrations of the whole structure or of some cabin 
furnishing. Some have seating so congested, or seats 
so uncomfortable in form, that it is torture to occupy 
them without opportunity for appreciable change of 
position for several hours. In some cases ventilation 
is an unsolved problem, and the passenger has a choice 
between accepting a complete lack of fresh air and 
being hit in the face with a jet of air as concentrated 
as a stream of water from a hose. And then there 
is always the question of bumps, which cannot be 
ironed out completely, but which are much more 
noticeable and disagreeable on some types of planes 
than on others. Flying qualities and the comfort of 


the passengers are, as Mr. Courtney has pointed out 
in his articles in AvraTIoN, inexplicably inter-connected. 

The real problem in connection with all these mat- 
ters is the effect on the passengers. A very rough 
measure is furnished by the percentage of air- 
sickness. It is of course exceedingly low in all cases, 
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but a traveler by air may have a strong enough stomach 
not to become airsick and still get so disagreeable and 
fatiguing an impression from an air journey that he 
will not want to make another. The test of success 
is not merely that the passenger shall be able to walk 
away from the plane after alighting, but that he shall 
feel fresh and ready to go about his business at the 
end of a long flight. 

That seems easy enough to determine, but unfor- 
tunately it is exceedingly difficult. The passenger’s 
reply to direct inquiry is complicated by innumerable 
factors, including his desire, or otherwise, to be 
amiable and his wish not to confess to weakness or to 
have it thought that he was timid about flying. What 
we need as an instrument of research is some means 
of finding out how the air traveler feels at the end of 
a trip without asking him. 

Fortunately the problem has been largely solved 
for us. The automobile industry has met the same 
difficulty in its attempts to get quantitative measure- 
ments of the riding comfort of a car, and to eliminate 
the factor of human emotion. Through the Society 
of Automotive Engineers they have called into counsel 
Dr. F. A. Moss, George Washington University 
psychologist, and Dr. Moss has evolved the answer in 
an instrument going by the mysterious name of 
“wabblemeter.” It requires only that the passenger 
undergoing the test stand stationary on a small plat- 
form for about a minute just before starting the flight, 
and do the same thing again on completing it. It takes 
into account everything—noise, vibration, uncomfort- 
able seating, and all the rest,—that affects the passen- 
ger’s comfort. 

Although research is ordinarily carried out in the 
laboratory or at a flying field devoted to the purpose, 
there are some investigations that can only be made 
under actual transport conditions. In their own inter- 
est the airlines should cooperate as freely as possible 
in any investigations not handicapping their operations. 
They are already cooperating in the analysis of the 
loads imposed upon the airplane structure by bumps, 
and the planes of a number of transport lines are now 
regularly carrying accelerometers provided by the 
National Advisory Committee for Aeronautics to 
measure the loads. There is another opportunity here, 
requiring only that an occasional selected passenger be 
invited to volunteer for the very simple test outlined 
in the previous paragraph... We suggest that the air 
transport lines, either upon their own initiative or 
under the guidance of the N.A.C.A., draw upon the 
experience of the automobile industry and upon the 
work of Dr. Moss. Not only shall we then be able 
tc determine the effect of specific changes in seating 
or ventilation or any other particular feature of pas- 
senger accommodation, but we shall be able to com- 
pare directly the comfort of air travel and of travel by 
surface means. Unless we are very much mistaken, 
the transport lines will thereby gain some interesting 
bait to be used in angling for brand-new recruits to 
their passenger lists. 
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News of the Month 


The Schneider aftermath 


ITH Flight Lieut. G. H. Stain- 
forth’s achievement on Sept. 29 
of an average speed of 408.8 m.p.h. in 
four flights over the 3-km. course 
at Calshot, Britain retained world speed 
supremacy. One lap was covered at 
415.2 m.p.h., with a light wind. Stain- 
forth flew one of the S.6B Supermarine 
planes built for the Schneider races, 
powered with a special Rolls-Royce en- 
gine developing 2,560 hp., some 300 
more than was possible in the engines 
used a few weeks earlier, and equipped 
like every other Schneider winner since 
1926 with a Fairey-Reed propeller 
originated by an American, Dr. S. A. 
Reed. The specially refined fuel con- 
tained both tetra-ethyl lead and a high 
percentage of wood alcohol, the latter 
an ingredient frequently used in motor- 
cycle racing in England but unknown 
outside the laboratories in this country. 
This probably drops the final curtain 
on contests of the Schneider order, for 
a typical expression of British opinion 
now is that “it seems to be generally 
agreed that the Schneider Trophy has 
outlived its usefulness, and that in the 
interests of all the nations concerned it 
is desirable that there should be no 
more of these particular contests.” 
There is a possibility, however, that 
Italy may stage an epilogue, for re- 
ports have been continually coming 
from that country of the development of 
a plane capable of 450 m.p.h. The plane 
in which Flight Lieutenant Bellini was 
killed on Lake Garda a short time ago 
was reported as having attained 453 
m.p.h., but there was no official cor- 
roboration. 


Across the Pacific 


To better the ’round-the-world speed 
record of Post and Gatty was the aim 
of Clyde Pangborn and Hugh Hern- 
don when they took off from Floyd 
Bennett Field on July 28. After their 
trans-Atlantic hop a series of disasters 
culminating in their arrest by the 
Japanese government for flying over 
and photographing fortified areas with- 
out permit forced them to change their 
objective to a non-stop trans-Pacific 
flight, with a possibility of establishing 
a new distance record. Two months of 
legal argument intervened before they 
were able to hop off in their Wasp- 
powered. Bellanca plane from Sabishiro 
Beach, some 375 miles north of Tokyo, 
with 915 gal. of gasoline, 45 gal. of 


oil, and emergency rations for 30 days, 
a total weight of about 9,000 lb. and 
almost a record loading for a plane of 
309 sq.ft. wing area. Forty-one hours 
and 13 min. later Pangborn skidded 
a wheelless plane to a landing at 
Wenatchee, Wash., all landing gear 
having been dropped into the ocean soon 
after the take-off, an expedient to re- 
duce parasite air resistance adopted on 
several of the trans-Atlantic attempts 
made in 1919. Though their 4,588- 
mile flight lacked more than 300 miles 
of the Boardman-Polando record it 
goes down in history as the first non- 
stop crossing of the Pacific by a heavier- 
than-air plane. 


Records withstand assault 


Other aspirants to new records have 
been less fortunate. The second attempt 
of three French aviators to raise the 
world’s distance record in a flight from 





Wide World 


ALOFT 


U.8.8S. Akron on its maiden 
flight over eastern Ohio. 


The 


Paris to Tokyo ended fatally. When 
an explosion in the engine tore their 
plane to pieces in midair over Siberia, 
about 700 miles east of Moscow, Joseph 
Le Brix, companion of Costes in the 
first non-stop flight across the south 
Atlantic, and Rene Mesmin fell with the 
wreckage and were killed, while Marcel 
Doret was thrown clear, and escaped 
by his parachute. 

Willy Rody, Christian Johanssen, and 
Fernanda Costa de Vega were picked 
up off the coast of Newfoundland more 
than a week after they had started from 
Juncal do Sol, Portugal, for New York 
to demonstrate the navigability of the 
Atlantic. Their all-metal Junkers plane, 
similar to the “Bremen” in which Fitz- 
maurice, Koehl and von Huenefeld flew 
from Ireland in 1929, floated 148 hours 
after lack of fuel had forced a landing 
on the ocean more than two-thirds of 
the way to their destination. Storms 
and headwinds and the failure of a 
sparkplug, causing the engine to run on 
five instead of six cylinders, combined 
to exhaust in 36 hours the 635 gal. of 
gasoline which should have carried 
them 48. 

Maj. James Doolittle, who recently 
topped Capt. Frank Hawks’ west-to-east 
transcontinental record, has begun to 
offer him competition in city-to-city 
record making. He flew from Ottawa 
to Mexico City, via Washington, in 12 
hours and 36 min. elapsed time. 

After several weeks of rest and 
sightseeing in and around Tokyo, Col. 
and Mrs. Charles A. Lindbergh con- 
tinued their trip across the Inland Sea 
to the southern island of Japan and 
Fukuoka and, thence by an 800-mile 
flight to Nanking, China. At Nanking 
the Colonel substituted for the usual 
official entertainment program a series 
of aerial surveys of the areas to aid 
the government in its extensive relief 
activities. Continuing their surveys in 
the region of Hankow, Colonel and 
Mrs. Lindbergh were accommodated 
abroard the British aircraft carrier 
Hermes, probably the first occasion on 
which the veil of military secrecy which 
surrounds aircraft carriers in all navies 
has been lifted to offer a base of opera- 
tion to a foreign plane. 

Equally well-known on the European 
continent as aerial tourists are the 
Comte and Comtesse de Sibour, who 
circled the world in their plane several 
years ago and who as a finale to a vaca- 
tion in China flew from Peking to Paris 
in eight days. _The Comte and Com- 
tesse, with a guest and a mechanic 
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aboard, made what is practically a 
record trip, despite adverse weather 
conditions which caused several forced 
landings. A Farman 190 with a 300- 


-hp. Gnome-Rhone engine has _ sup- 


planted the Moth plane in which they 
visited the U. S. on their world tour. 


Airplanes abroad 


An early flight across the North 
Atlantic by an Italian fleet of 24 mili- 
tary flying boats is planned by Air 
Minister General Italo Balbo, who led 
a fleet of airplanes to South America 
in mass flight last January. 

The successful completion of a test 
cruise from Plymouth to Port Sudan 
and back, ending with a _ 1,230-miile 
non-stop flight from Gibraltar is the 
record of the 1,500 hp. Saro 7, one of 
the new flying boats submitted to the 
British Air Ministry for use by the 
Royal Air Force. With a crew of six, 
8,324 miles, largely in tropical waters, 
were covered in about 90 hours of fly- 


.ing time. In further accordance with 


the present British policy calling for 
the development of large aircraft able 
to fly long distances without descent 
for fuel is a 45-passenger flying boat 
now under construction at’ the Super- 
marine Aviation Works. Fully loaded 
with passengers and mail it will weigh 
35 tons and have a range of 1,300 miles 
at a top speed of, 150 m.p.h. 

A champion‘ of air preparedness has 
arisen in Japan. In a Japanese publica- 
tion, Chuo-Koron, he points out that 
Japan stands only sixth among the 
Powers in number of military airplanes, 
while its position as regards civil avia- 
tion is even further down the scale. 
He put the United States second in 
military strength. One thousand mili- 
tary planes, 1,100 civil planes and 1,311 
miles of commercial airways are the 
figures which are scored as inadequate. 

A Brazili Army airplane, the 
Duque de Cdxias, now on the west 
coast of South American on a goodwill 
flight, has been authorized to continue 
its trip to New York, by way of Peru, 
Colombia and Florida. — 


The Air Corps’ kindergarten 

Cross-country formation flights of 
more than 100 planes from the primary 
school at March Field at Riverside, 
Cal., initiated activities at Randolph 
Field, the new primary training center 
near San Antonio, Tex. Randolph 
Field, one of the greatest peacetime 
projects ever undertaken by the federal 
government, is a departure from. the 
usual Air Corps post design in that all 
activities radiate from the center, where 
hangars, shops, and quarters are located 
instead of in the usual position along 
one end of the landing area. 

The flying activities of the National 
Guard are being restricted to some ex- 
tent, due to the need for rigid economy. 
Beginning Oct. 1 each squadron will be 
[mited to 112 flying hours per month, 
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LIGHT PLANE TAKES TO WATER 


A Curtiss-Wright Junior equipped with Edo floats running on the step. This 
machir.e was reported to show satisfactory performance as a seaplane carry- 
ing two 180-lb. pilots and a full tank of gasoline. 


eight hours for each of the authorized 
fourteen pilots. 

The Army’s 1930 record for total fly- 
ing time without accident is credited to 
Lieut. Thad. V. Foster, Airway Control 
Officer of the 8th Corps Area at Fort 
Sam Houston. During 1930 he flew 
1,019 hours without accident, an aver- 
age of nearly three hours a day. Dur- 
ing the four years in which the Schiff 
Trophy was awarded to the naval 
aviator showing the greatest flying 
time without accident Lieutenant Fos- 
ter’s record was exceeded only once— 
by Lieut. James E. Dyer, who flew 
1,215 hours during the fiscal year 1929. 

Another worthy performance by the 
Army Air Corps was recognized by the 
award of the Mackay Trophy. Con- 
sidered the most outstanding and meri- 
torious flight during 1930 was a mid- 
winter aerial jaunt led by Maj. Ralph 
Royce, who took the First Pursuit 
Group from Selfridge Field, Michigan, 
to Spokane, Wash.,.and back in January, 
gaining valuable information about the 
operation of airplanes and personnel 
while under severe winter conditions. 


Navy in new fields 


The Navy’s first flying experience on 
a large scale with winter weather will 
come this year, as a result of criticism 
of the policy of staging maneuvers in 
waters where machines run easily and 
nothing freezes. The airplane carrier 
Langley will be sent into northern 
waters where planes may be flown on 
and off icy flight decks and the efficiency 
of pilots and deck personnel, hampered 
by heavy winter clothing, may be tested. 

An order unique in Navy Depart- 
ment history, but common practice 
_abroad, is a reservation of air-space and 
sea area in the region of Tangier Sound 
in Chesapeake Bay, a little north of 
Annapolis, from Oct. 5 to 10, inclusive. 
Aircraft were prohibited from operating 
within a radius of five miles and sur- 
face craft within a radius of two miles 
of the center of the area where bomb- 
ing tests, to which only War and 
Navy department observers were in- 


vited, are being conducted~on the ob- 
solete cruiser Pittsburgh. 


New planes and new pilots 


Spectators at Tempelhof Aerodrome 
were impressed by tests of a tailless 
plane on which Alexander Lippisch, 
well-known German glider constructor, 
has been working for several years. 
Named after the trans-Atlantic | flier, 
Capt. Hermann Koehl, who financed its 
construction, this innovation measures 
42 ft. from wing tip to wing tip and 
has a surface area of 262 sq.ft. and a 
30-hp. engine The reported speed of 
90 m.p.h. and ceiling of 14,000 ft. were 
far better performance than would have 
been predicted from the reported power, 
area and weight. 

Among recent contributions to the 
safety of night and blind flying is a 
combination radio transmitter which 
will furnish for aviators a satisfactory 
radio telephone for weather broadcast 
information as well as uninterrupted 
visual range-beacon signals. A sextant 
which enables a navigator to determine 
the altitude of the sun above the hori- 
zon regardless of weather conditions or 
visibility of the sun by detection of its 
infra-red radiation, has been invented by 
an American engineer, Paul Humphrey 
MacNeil. The instrument, consisting 
of a sextant proper and an amplifier, 
performed in a variety of weather con- 
ditions to the satisfaction of a group 
of officials of the British Air Ministry 
and the admiralty at Croydon. 

A new aviation fuel was used by 
Maj. James Doolittle in his record Los 
Angeles to New York flight. Heavier 
in weight and giving more B.t.u.’s per 
gallon than ordinary gasoline, the new 
fuel was developed in the laboratories 
of the Shell Petroleum Corporation, of 
whose Aviation Department. Major 
Doolittle is director. 

A mechanical piloting device which 
relieves the human pilot of almost all 
flying operations except take-off and 
landing was successfully demonstrated 
on Oct. 7 to a group of officials of the 
Aeronautics Branch in an eighteen- 
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passenger plane of the Eastern Air 
Transport. Developed by the Sperry 
Gyroscope Company for use by the 
military forces in guiding heavy bomb- 
ing planes on long night raids, this is 
the first instance of its use in a trans- 
port plane. The device is a lineal 
descendant of an automatic pilot de- 
veloped by the late Lawrence Sperry 
in 1911 and given spectacular demon- 
stration by him at that time. By means 
of small gyroscopes controlling a clutch 
relay, which in turn operates the con- 
trols as a pilot would, the plane is not 
only maintained in level flight, but also 
is held to the constant compass course 
to which it is set on a directional dial, 
all deviations caused by air currents or 
shiftings of weight within the plane 
being corrected almost as soon as they 
are started. According to present plans, 
as soon as it has been approved by the 
Department, the Sperry pilot will be 
made a part of the regular equipment 
of Eastern Air Transport’s planes. 


Ludington Line 
reports a profit 


Among the other innovations which 
Ludington Line has introduced in the 
passenger transport field is an annual 
report, covering the first year of opera- 
tions ended early in September, which 
shows a profit. The company states 
that gross revenue for the year 
amounted to $576,885.86, that total ex- 
penses—including operating, traffic and 
general expenses, overhead, mainte- 
nance, taxes, and  depreciation— 
amounted to $568,812.25, leaving a 
profit of $8,073.61. The company’s 
Stinson tri-engined transports were 
flown 1,523,569 mi. on 8,300 trips be- 
tween New York City and Washington 
and between Philadelphia and Atlantic 
City, at a gross cost of approximately 
374 cents per mile. The new extra- 
fare high-speed service, flown non-stop 
with Lockheed Orions between New 
York and Washington since Sept. 15, 
is reported to be well patronized. The 
company carried 29,169 passengers dur- 
ing the first six months of this year, 
more than any other American com- 
pany. 

Century Airlines and Century Pacific 
Lines, companiés inspired by Ludington 
methods, continue to figure prominently 
in airline developments in the central 
West and Pacific Coast areas. 

Rates continued to drop on the 
Pacific Coast during September. Cen- 
tury Pacific cut the one-way fare be- 
tween San Francisco and Sacramento 
to $3.45 (4.6 cents per mile). On the 
Los Angeles-San Diego service Cen- 
tury is charging 4.3 cents per mile and 
Gilpin Air Lines has cut its rate to 
3.9 cents per mile from 5.2 cents. 

While Gilpin competes with Century 
in the south with fare reductions, the 
Varney lines are challenging Century 
with a new high speed service on the 
San Francisco-Sacramento line origi- 





nally developed by Varney, with Stin- 
son Juniors. When Century cut its 
rate on this line, Varney ordered three 
Lockheed Orions for not only that run 
but also the San Francisco-Los Angeles 
route, thus competing with Century, 
United Air Lines and Transcontinental 
& Western Air. Planes on the latter 
route cover the distance in between 3 
and 4 hours, while Varney proposes to 
cover it in 1 hour 58 min. The Sacra- 
mento run will be reduced to 22 min. 

Unperturbed by the upheaval it has 
caused in Pacific Coast air transport 
circles, Century continues to expand its 
routes and schedules. There are now 
eight planes each way daily between 
Los Angeles and San Francisco. Serv- 
ice was extended from San Francisco 
to Sacramento early in September, from 
San Diego.to Phoenix on Sept. 19; and 
on Oct. 3 the coast line between Los 
Angeles and San Francisco by way of 
Santa Barbara, Santa Maria, Salinas 
and San Jose twice daily. The com- 
pany’s original twelve schedules daily 
have been increased to a total of 36, 
counting all divisions. 

Century Pacific’s report of its first 
quarter shows 4,103 passengers carried 
and 756,634 passenger miles flown dur- 
ing July; 5,903 passengers and 836,045 
passenger miles during August; 4,494 
passengers and 849,870 passenger miles 
during September. There have been no 
mishaps. The operating department 
announces average operating costs of 
the Stinson tri-engined equipment to 
date, including all charges, as 32.4 cents 
per mile. 

Century Air Lines, operating in the 
Mid-West, carried 7,512 passengers 
during September, bringing the total 
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carried since the service started on 
March 23, this year, to 40,213. 


Air traffic increases 


Accompanying a growth in miles 
flown by the transport companies, mail 
and express shipments increased during 
the first six months of this year over 
the volume for that period last year. 

Imperial Airways planes were flown 
531,790 miles between April 1 and Aug. 
1 this year as compared with 500,293 
miles in the same period last year, and 
receipts amounted to $1,188,310 as com- 
pared with $1,117,245. The company 
is speeding up its service to Karachi, 
India,- by routing the planes from 
Athens to Haifa, Palestine, by way of 
Cyprus instead of from Athens to Egypt 
by way of Crete. This will provide six- 
day service between England and India 
instead of a seven-day schedule. The 
African service will continue to follow 
the former route across the Mediter- 
ranean. Inauguration of the Kenya- 
Cape Town extension has been post- 
poned to January. 

Corporation Aeronautica de Trans- 
portes, which has headquarters in Tor- 
reon, Mexico, carried 4,421 passengers 
in its Lockheeds during the first six 
months of this year as compared with 
2,283 in 1930. The mail increased to 
18,854 Ib. from 9,854 Ib., express and 
freight to 352,000 Ib. from 3,129 Ib. 

A Lockheed Orion with metal fuse- 
lage has been delivered to Transcon- 
tinental & Western Air for experiments 
with high speed service on its lines. 
American Airways is putting the new 
Pilgrim nine - place, Hornet-powered 
passenger and mail transport into serv- 





AFLOAT 158 HOURS 


The gasoline tanks in the wings provided the necessary buoyancy for the e 

Junkers Transatlantic Monoplane, “Esa,” to remain afloat 158 hours. The 

above photograph shows the condition of the structure at the time of rescue. 
Stability on the water was excellent. 
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ice on the Cincinnati-Indianapolis-Chi- 
cago route. 

Eastern Air Transport is experiment- 
ing with Condors on the Richmond- 
Atlanta run, formerly covered exclu- 
sively with Kingbirds. The two types 
will be alternated over the route and, 
if patronage justifies, the Condors will 
be permanent equipment. Condors have 
been used between New York and Rich- 
mond for some time. The company on 
Oct. 15 inaugurated a special round trip 
rate of $20 for the New York-Wash- 
ington service. 

Salary cuts have been made again by 
T. & W. A. applying to all personnel. 
The pay for first pilots will henceforth 
range from $4,200 to $7,000 per year. 


Second rate revision 
under Watres Act 


Effective Oct. 1, the air mail com- 
pensation rate was revised for the 
second time since the Watres Act be- 
came operative. The cut is expected to 
care for about $700,000 of a possible 
$900,000 deficit forecast under the 
former rate. The saving is to be 
achieved by reducing the base rate 
when the minimum space contracted for 
is not filled with mail. That is, under 
the Watres Act the Post Office Depart- 
ment has contracted with each company 
for a minimum weight space, and pays 
a base rate for it, plus certain variables. 
If the weight ‘of mail increases half 
way toward the next weight classifica- 
tion in the rate scale, the base rate is 
increased. The plan now is to decrease 
the base rate when the poundage falls 
below the minimum weight half-way 
to the next classification level, provid- 
ing for a scaling downward as well as 
upward. A number of operators are 
understood to have been carrying loads 
not requiring the minimum space. 

In the wake of recent expressions of 
dissatisfaction on the part of independ- 


ent operators with the Post Office De- 


partment’s methods of awarding air mail 
contracts and the organization of these 
independents into an association for 
purposes of protest, there is in process 
of formation the Pioneer Transport 
Operators’ Association, a group com- 
posed only of the companies now hold- 
ing air mail contracts. The director of 
the new group is Harry Collins, a 
former Navy officer who has been with 
Curtiss-Wright in the West. 


This year’s excellent record with . 


ship-to-shore air mail ended tragically 
just before daybreak Oct. 6 when the 
Bremen’s plane crashed in a bay about 
60 miles northwest of Halifax. Fritz 
Simon, the pilot, and Rudolph Wage- 
beck, the mechanic, were lost. The pair 
had left the Bremen Oct. 5 when the 
steamship was about 650 miles from 
Sydney, N. S., and landed successfully 
at Sydney after negotiating an area of 
extremely bad fog. They refuelled and 
had gone about 190 miles farther on 
their course when the accident occurred. 


m4) 


On Sept. 23, various airlines observed 
the twentieth anniversary of the first 
Official transportation of air mail by 
Earle L. Ovington in 1911 during an 
air meet at the old Nassau Boulevard 
field. He participated in the observance 
by flying east from Los Angeles in an 
American Airways plane on that day. 
At the same time the course he flew in 
1911 between the Nassau Boulevard 
Field and Mineola, L. I., was flown by 
an American Airways Pilgrim. 


British air mail grows 


Growth in air mail volume in this 
country during the second quarter of 
this year has been paralleled by a 
growth in the volume of British air 
mail. Imperial Airways carried 27,996 
Ib. in April, May and June as compared 
with 20,634 Ib. in the same period last 
year, a 36 per cent increase. The bulk 
of the loads (11,434 lb.) was on the 
Indian service. There was a decrease 
in poundage of parcels carried from 
43,200 in 1930 to 40,327 this year. The 
British post office has begun to pub- 
licize the air mail services by means of 
gummed labels giving rates and nature 
of services available, an innovation in 
British air transport circles. 

The Amsterdam - Batavia service 
operated fortnightly by K.L.M. for a 
year was stepped up to a weekly in- 
terval on Oct. 1. Fears that the Mexi- 
can mail services might be abandoned 
by late October for lack of funds have 
been dissipated by the official announce- 
ment that the government considers the 
services indispensable and that,‘ pro- 
vision will be made by the treasury to 
enable continuation. 

Coincident with the inauguration of 
passenger service by Pan American 
Airways between Santiago, Chile, and 
Buenos Aires, Aeropostale has resumed 
mail service between the two cities after 
a short suspension. Operations are now 
being directed from the Paris office of 
Aeropostale, rather than by the South 
American subsidiary which formerly 
had it in charge. 

New equipment for the airways in- 
cludes an order from the Westinghouse 
Electric & Manufacturing Company for 
about 50 double-end rotating beacons of 
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higher candle power than the previous 
standard. Each beacon stands 5 ft. 
high, including the base the lens is 36 
in. in diameter and there is a 1,000-watt 
lamp. Some of these beacons cast a 
white light from each end, while others 
show a white beam from one end and a 
red or green one from the other. The 
red warns the pilot there is no avail- 
able landing place in the vicinity while 
the green indicates an emergency field 
is available. 

Survey of the proposed northern 
transcontinental airway through the 
Northwest, under a_ special Con- 
gressional appropriation of $20,000, has 
been completed by Department of Com- 
merce engineers. A report will be made 
during the next session of Congress. 


New airport projects 
get under way 


Among the largest of new airport 
construction projects is the development 
of Shushan Airport, New Orleans. 
About 4,000 ft. of the 6,000-ft. bulkhead, 
which will enclose the 320-acre tract 
being built entirely of fill in Lake 
Pontchartrain, has been completed and 
all specifications have been completed by 
the National Airport Engineering Com- 
pany. Buildings to be erected in time 
for commissioning of the field in the 
late spring will cost about $344,000 and 
will include a 300x70-ft. administration 
building; a 200x120-ft. and 300x120-ft. 
hangar; 100x120-ft. repair building and 
an emergency and storage building. 

Two engineers who have been in- 
vestigating the construction to date on 
the Baltimore municipal airport project 
report that the design was faulty and the 
cost so far much greater than would 
have been involved at other sites, be- 
cause of the tremendous amount of fill 
required. They recommend however, 
the completion of the building program 
along revised lines, a work which will 
require three more years and cost an 
additional $1,400,000. The bulkheads 
came in for much censure, their cost 
being $170 a line foot in some places. 
The mud fill used has proved too soft 
in a number of areas. 

Work on the Hog Island project at 





MONOPLANE BOMBER 


The new low-wing Boeing bomber, powered with two Pratt & Whitney Hornets, 
built for the Army Air Corps 
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Philadelphia seems to be at a standstill. 
In reply to Chamber of Commerce re- 
quests for further immediate develop- 
ment work, the mayor has declared that 
no funds are available at present. The 
preliminary $1,000,000 loan has been 
virtually exhausted in clearing and 
foundation work. 

Improvement projects include a 
marine base at Floyd Bennett Field, 
Brooklyn. About $150,000 have been 
spent on bulkheads, fill and a ramp 220 
ft. long and 50 ft. wide. Each of two 
seaplane hangars to be built will cost 
$200,000 and measure 300x114 ft. Half 
of the $300,000 improvement program 
at Love Field, Dallas, which includes 
installation of runways, taxi strips, ad- 
ditional drainage and a $50,000 adminis- 
tration building, has been completed. 
National Air Transport is to build .a 
121x143-ft. steel and brick hangar at the 
field. . A second steel and concrete 
hangar costing about $70,000, has been 
completed at the Denver Municipal 
Airport. 

Transamerican Airlines Corporation 
has started construction of a $75,000 
hangar, shop, and office building, 
measuring 100x150 ft. at the Chicago 
Municipal Airport. The company will 
move into it from temporary quarters in 
the American Airways hangar about 
Nov. 15. American Airways ‘has com- 
missioned the Austin Company to build 
a $150,000 steel and brick hangar at the 
Chicago airport. It will be 200 ft. long, 
120 ft. wide and have a clearance of 
22 ft. 

Duluth Municipal Airport and -the 
Duluth Boat Club have been designated 
airports of entry for one year. 

A union of pilots engaged in airline 
operations has been organized at Chi- 
cago under the leadership of David L. 
Behncke, a Boeing System pilot. Among 
the transport companies whose em- 
ployees are members are Northwest 
Airways and Transamerican. The 
union is affiliated with the American 
Federation of Labor. An earlier at- 
tempt to form a pilots’ union failed to 
make any headway and came to grief 
about two years ago. 


Dress rehearsals 
for the Akron 


While the Graf Zeppelin shuttles 
back and forth across the south Atlantic 
the latest and largest development in 
airship design has been making the 
test flights prerequisite to its acceptance 
by the U. S. Navy. Shortly after dusk 
on Sept. 23 the U.S.S. Akron returned 
to its home dock after a 3 hour and 
47 min. flight on which it carried 113 
naval men and civilians, the largest 
number of persons ever taken up in an 
airship. At dusk the next night the 


785-ft. ship was again walked out and 
released for further observation of its 
general functioning preparatory to a 
series of flights to test specific qualities. 
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Tae ANT-14, a 32-passenger all metal-plane built by the Central Aero-Hydro 
Dynamic Institute, which is to be flown on the Moscow-Vladivostok service. 


Specifications for the construction of 
the Akron’s hangar at Sunnyvale, Cal., 
indicate a structure providing accom- 
modation for an airship even larger 
than the Navy’s most recent addition. 
Contracts awarded on Oct. 1 for the 
structural steel work and for the cover- 
ing of a building 1,138 ft. long total 
$1,514,981, contracts for the two proj- 
ects respectively going to the Wallace 
Bridge and Structural Steel Company 
of Seattle, and to Siems-Helmers, Inc., 
of St. Paul. The lowest bid for the 
foundation and railroad track, award 
of which has not been made, would 
bring the total cost of the hangar to 
between $1,600,000 and $1,700,000. 
Construction of barracks, service build- 
ings, and helium purification plant will 
consume the remainder of the $5,000,000 
estimated cost of the air base. 

Work is progressing at the Friedrich- 
shafen factory on the new Zeppelin 
L. Z. 129. To be inflated with 7,000,000 
cu.ft. of helium, it will be powered with 
four diesel engines probably of May- 
bach construction. 

The much-talked-of mooring mast for 
airships atop the Empire State build- 
ing was put to use for the first time 
late in September. The first contact 
was made by a privately-owned blimp 
which merely made a line fast for a few 
minutes and then cast off again. Later 
in the week, during a short contact by 
the Goodyear blimp, Columbia, a pack- 
age of newspapers was delivered on the 
103d floor balcony, while a third at- 
tempt to moor the next day, was un- 
successful. 


Services retire 
from competition 


With the cancellation of the last- 
remaining aircraft speed event in which 
the Navy usually participates, with- 
drawal of the service from competitive 
flying will be complete. The Curtiss 
Marine Trophy Race, at present re- 
stricted entirely to naval and marine 
pilots and aircraft will probably be 
postponed indefinitely unless its open- 
ing to civilian pilots and seaplanes, now 
being considered by the contest com- 


mittee of the National Aeronautic Asso- 
ciation is approved. 

Likewise the Army Air Corps will 
not hold the John L. Mitchell Trophy 
Race, an annual event since 1922 when 
it was donated by former Brig. Gen. 
William Mitchell in honor of his 
brother who was killed in action in 
France. Since the Army’s high speed 
pursuit planes perform at full effi- 
ciency only at an altitude of about 7,500 
ft., the race must be postponed until a 
sufficient number of low-altitude pursuit 
planes is on hand. 

Crack squadrons of the Army, Navy 
and Marines were permitted to per- 
form at the Four Fields Flying Show, 
staged in New York on Oct. 17 and 18 

_ to help the Aviation Industries Division 
raise funds for the Emergency Unem- 
ployment Relief Committee. 

An unparalleled air show of nation- 
wide scope will be staged by Army and 
Navy aircraft in connection with the 
George Washington Bicentennial cele- 
bration next year, if Representative 
Bloom of New York City can secure a 
special appropriation from Congress for 
that purpose. The War Department 
views without enthusiasm the plan for 
diverting a large number of planes from 
their normal activities and dollars 
from their customary budget designation. 


Corporation activities 


Considerable activity is evidenced by 
several Pacific Coast flying organiza- 
tions. A mapping project of an unusual 
order was recently accomplished by the 
T. C. Ryan Aeronautical Company of 
San Diego, which made an aerial sur- 
vey for the Department of the Interior, 
of Death Valley, dealing with varia- 
_tions in elevation of from 274 ft. below 
sea level to 7,000 ft. above, and tem- 
peratures of 120 to 130 deg. At the 
Boeing School of Aeronautics in Oak- 
land eleven high school instructors 
completed a special course last summer, 
which prepared them to conduct classes 
in aeronautics in their high schools. 

Among recent purchasers of the Stin- 
son monoplane is Prince Bahadur Dos- 
sabhoy Hormasji Bhiwandiwalla, J.P., 
of Bombay, who came to this country to 
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select a plane especially suited to his 
needs. 

The entire service business of the 
Comet Engine Corporation, including 
all engine parts on hand in Madison, 
Wis., and in Oakland, Cal., has been 
sold to the Nepco Tri-City Flying Serv- 
ice of Wisconsin Rapids, Wis. 

Three plants of the General Aviation 
Manufacturing Corporation, subsidiary 
of the General Aviation Corporation in 
which General Motors owns a large in- 
terest have been moved to Baltimore. 
In the idle Curtiss-Caproni plant will 
be built both the military and the 
mail and transport planes previously 
turned out at Wheeling, W. Va., and 
Hasbrouck Heights and Passaic, N. J. 
Work will be commenced shortly on 
twelve army observation planes and five 
flying boats especially adapted for the 
use of the U. S. Coast Guard. 

A plan to segregate the iighter-than- 
air and heavier-than-air divisions of 
the Detroit Aircraft Corporation was 
submitted to the stockholders on Oct. 21. 
On their approval the Lockheed Air- 
craft Corporation is to take over all 
assets of the airplane divisions of De- 
troit Aircraft as well as the Lockheed 
plant at Burbank, Cal., while the Metal- 


clad Airship Corporation is to acquire 


the assets of the Aircraft Development 
Corporation, including the development 
work going on for the U. S. Navy and 
the patents onthe riveting machinery 
used for the preparation of airship skin. 
Ten shares of the present stock are to 
be exchanged for one of Lockheed and 
two of Metalclad. 

First of the financial reports for the 
first nine months of 1931 is that of the 
Douglas Aircraft Company, which re- 
ports net profits of $548,571 for that 


period, or $1.60 on each of 342,403 
shares of stock outstanding. Net profits 
for the whole year of 1930 were $2.02 
per share, while 1929 earnings were 
only $1.19. Sales for the first ten 
months of the current fiscal year total 
$3,378,071, an increase of $117,794 over 
the same period of 1930. 


Motorless flying 


Released from a tow plane at an alti- 
tude of 3,000 ft. one afternoon late in 
September, Martin Schempp, holder of 
the distance record at the National Soar- 
ing Contest, soared over the downtown 
district of Pittsburgh for some time in 
his Haller-Hawk sailplane before bring- 
ing it to a landing in the Monongahela 
River. 

At the 12th Annual International 
Glider Contest held on the slopes of the 
Wasserkuppe in Germany more than 
500 flights were made, five for a dis- 
tance of over 60 miles each. Squadrons 
of fifteen to eighteen gliders were seen 
in the air at one time, one reaching a 
height of 6,726 ft. 

A soaring meet is to be held late in 
October just north of Honolulu. At- 
tempt will be made to better an un- 
official record made there on July 26 
by Lieut. J. C. Crain of the U. S. Army, 
who soared for 16 hours 45 min. in a 
sailplane of his own design. 

Only recently placed on the commer- 
cial market, the autogiro has already 
entered the field of private flying. Of 
the first group of machines completed 
by the Kellett Company, three went to 
private pilots, residents of such diverse 
localities as New York, San Francisco, 
and Haverford. 

The Buhl Aircraft Company of De- 





ANOTHER FLYING WING 


The experimental machine flown at about 90 m.p.h. with a 30-hp. engine over 
Tempelhof airdrome recently. The designer has a long record of work with 
gliders and constructed this machine on the Wasserkuppe. 
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troit has commenced work on a two- 
place open cockpit pusher model which 
is a new departure in autogiro design, 
offering greater comfort for pilot and 
passenger, increased visibility and relief 
from the noise and slipstream of the 
propeller, as well as saving in weight. 
Inspection by Mr. Cierva, inventor of 
the autogiro, who will visit this country 
shortly, is anticipated. In the meantime 
Cierva has been active in England on 
experiments of his own, which include 
an autogiro with no wires of any sort 
on the rotor. 

During the National Air Races Maj. 
Thomas G. Lanphier (president of the 
Bird Aircraft Corporation) challenged 
an autogiro to a contest with a plane of 
equal horsepower, in the essential ele- 
ments of safe flying. No public response 
came from the autogiro people. 


Aviation insurance looks up 


After long negotiation with the 
French Air Minister and the National 
Aeronautics Federation, the Caisse 
Nationale d’Assurances has subscribed 
to an agreement which sets a precedent 
important to the aviation industry. The 
underwriters represented by it will re- 
gard the risks of air travel as ordinary 
transport risks, whether the insured is 
traveling as passenger or pilot, with the 
result that premiums for life insurance 
will be no higher for the air traveler 
than for the person using rail or 
steamer transportation. Most American 
life insurance companies reached this 
decision some time ago in regard to 
passengers, but by no means for the 
pilot. 

An innovation in the aeronautical in- 
dustry is the group life insurance policy 
covering 1,500 of its employees which 
the Aviation Corporation of Delaware 
has contracted with the Aetna Life In- 
surance. Company of Hartford. The 
cost of the insurance, over $3,600,000 
is shared by the corporation and the 
employees, to whom it is available, com- 
plete with total and permanent disability 
benefits, in amounts ranging from $2,000 
to $10,000 depending on their monthly 
earnings. 


Legal decisions 


The material immediately following, to- 
gether with references to legal and legisla- 
tive matters elsewhere in the news pages, is 
based largely upon the Aviation Law Serv- 
ice prepared by the Commerce Clearing 
House, Inc. AVIATION is licensed to make 
use of this service, and is able to give its 
readers the benefits of the work of an 
organization specially trained and equipped 
to insure the complete collection of perti- 
nent material on current legal developments. 


Another decision supporting the 
validity of taxes levied by the state on 
gasoline used in air transportation was 
handed down by three judges of the 
Federal District Court for the Eastern 
District of South Carolina. In a case 
brought against the State of. Wyoming 
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Peter J. Brapy, chairman of the 
New York Mayor’s committee on 
aviation, member of the state 
aviation commission, and the first 
commissioner of aviation in the 
Department of Docks in charge 
of Floyd Bennett Field, was killed 
in a crash on Staten Island Sept. 
20 while flying to the American 
Legion convention in Detroit. 
As chairman of the Mayor’s com- 
mittee for aviation he had directed 
the development of the new mu- 
nicipal airport. He was an in- 
fluential labor leader, organized 
and was president of the Federa- 
tion Bank & Trust Company, and 
had been an aviation enthusiast 
for many years. 


Leroy MANNING, chief test pilot 
for the Ford Motor Company, and 
L. H. Garriott, his mechanic, 
were killed Sept. 9 when the 
Wasp-powered tri-engined Ford 
bomber built for the Air Corps 
crashed in a power dive near the 
Dearborn airport. Manning was 
a former Army pilot, at one time 





by an interstate transport line several 
months ago the ruling of the U. S. Dis- 
trict Court was that the imposition of 
the tax was valid because there was no 
discrimination made against the com- 
pany in levying it and the tax receipts 
were used to provide airport and airway 
facilities enjoyed by the transport oper- 
ator. The basis of the claims made by 
the Eastern Air Transport was that 
the gasoline purchased by it was used 
in interstate commerce and therefore 
untaxable under the commerce clause 
of the United States Constitution. Three 
judges of the South Carolina District 
court handed down the decision that 
since the gasoline was subject to tax by 
the state at the time of leaving the 
hands of the oil company, and did not 
acquire an interstate character until it 
was being consumed by the plane, the 
tax is valid and not in violation of the 
Constitution. 

Mono Aircraft, Inc., of Moline, IIL, 
is in the midst of an argument with the 
Chicago, Rock Island and Pacific Rail- 
way on the subject of carload rates on 
shipments of crated airplanes. It has 
appealed to the Interstate Commerce 


Commission for a more reasonable rate’ 


than the $4.95 per 100 Ib. on a minimum 
of 10,000 Ib. charged for a shipment 
of airplanes from Moline to Los An- 
geles. 

Travel by airplane on official business 
has been sanctioned by the government 
under certain conditions. Controller- 
General McCarl, Treasury watch-dog, 
has held that planes may be used if the 
cost of such transportation does not ex- 
ceed the cost of railroad fare plus Pull- 


attached to the First Pursuit 
Group at Selfridge Field. He 
established a speed record for 
multi-engined craft in September, 
1930, and the previous year in- 
troduced the Ford transport to 
Europe with an extended tour of 
the continent. 


Freppiz Lunp, brilliant and spec- 
tacular . racing and stunt pilot, 
conspicuous participant in the 
National Air Races for several 
years past, and test pilot for the 
Waco Aircraft Company, was 
killed on Oct. 3 in a crash during 
a race at Lexington, Ky. 


Str Tuomas Stanton, D.Sc., 
F.R.S., prominent in English 
engineering circles and a leader 
in British experimental aerody- 
namics, died recently. Superin- 
tendent of the Engineering De- 
partment of the National Physical 
Laboratory for many years, until 
his retirement about six months 
ago, he started his experimental 
work with wind tunnels in 1911. 





man fare, plus $6 per day for the time 
thus saved. Travel by airplane in other 
cases is confined to “emergency” situa- 
tions, carefully limited as to their 
nature. 


Stick control patent again 


Reported discovery of fresh evidence 
is responsible for the reopening of a 
claim of patent infringement first 
brought against the U. S. Government 
in 1924. Robert Esnault-Pelterie, a 
pioneer French airplane designer, asks 
$2,500,000 damages for alleged infringe- 
ment of his patent of the stick control 
system used in almost all modern planes. 
More important than the sum involved 
in this suit is the fact that its success 
would enable Mr. Esnault-Pelterie to 
seek huge damages from individual 
manufacturers. 

The recent meeting of the American 
Bar Association was considerably en- 
livened by a discussion between a repre- 
sentative of the National Association of 
Real Estate Boards and the committee 
on aeronautic law over the question of 
the existence of property in air. The 
insistence of the aeronautics committee 
on the necessity of unrestricted use of 
air space for the development of air 
transportation (see Aviation, October, 
1931, page 569) was hotly denounced as 
an invasion of legitimate property 
rights by the association’s real estate 
counsel, The chairman of the meeting 
assured him that no actual legislation 
would be pressed for adoption before 
the next meeting of the association, to 
which it would be submitted. 
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Closer cooperation with the ministries 
of War and Navy in the study and 
solution of problems concerning the air 
forces of the two services, and better 
coordination of the Air Ministry with 
the other departments of national de- 
fense, are anticipated from the creation 
by the French cabinet of a Supreme 
Council of Air. A consultative body 
presided over by the Air Minister, the 
council will have among its duties the 
giving of advice on questions regarding 
the organization of the air forces, 
methods of recruiting and training 
personnel, and provisions for maintain- 
ing and raising the technical standards 
of military aviation. About half the 
members, appointed yearly, are tech- 
nical consultants and have no voting 
power. The Parisian press is pessi- 
mistic, expects little from the council 
in the way of action. 


Personnel 


Richard C. Marshall, of Cleveland, 
for the past four years vice-president 
and general manager of Thompson 
Aeronautical Corporation, has been 
elected president. Edwin G. Thomp- 
son, former president, becomes chair- 
man of the board of directors. 

R. W. Robbins, of Pittsburgh Avia- 
tion Corporation, is now president of 
Transcontinental & Western Air, Inc. 
J. M. Schoonmaker, Jr., president of 
General Aviation Corporation, has been 
appointed vice-chairman of the execu- 
tive committee. 

Oliver A. Gottschalk has been named 
general traffic manager for Eastern Air 
Transport, Inc., replacing Ralph S. 
Westing, resigned. 

Lieut. Comdr. P. V. H. Weems, 
U. S. N., famed air navigation expert, 
has been ordered to the Hydrographic 
Office at Washington for special duty, 
maintaining laison between military 
and commercial aviation on naviga- 
tional practices and equipment. 

David Visel, formerly. vice-president 
of Curtiss Airport Corporation, has 
been appointed manager of the Curtiss- 
Steinberg Airport, East St. Louis, IIl., 
and Karl S. Day has been made man- 
ager of the Curtiss-Reynolds Airport, 
Chicago. 

Maj. J. S. Buchanan, lately super- 
intendent of technical development at | 
the Royal Aircraft Establishment, Farn- 
borough, England, has been appointed 
director of technical development at the 
British Air Ministry. ‘ 

Joseph W. Sabin, general traffic man- 
ager of Universal division of American 
Airways, has been appointed assistant 
general traffic manager at the New 
York office. Charles S. White, Chi- 
cago traffic representative, has been 
named acting general traffic manager 
for the Universal division. 
Trevor G. Williams, of Minneapolis, 
has been appointed assistant to Colonel 
Dunwoody, vice-president and general 
manager of Universal. 





en tk a = 


oo See 


Peomes 


noo a 


SESS 














624 


PRODUCTION AND LICENSING 
(Page 186) 


THE curves of total and licensed air- 
planes, which in July and August 
showed a tendency to follow a definite 
upward course, have since become er- 
ratic. There has been no real increase 
in total planes since that time. 


AIR MAIL AND TRANSPORT 
(Page- 153) 


THOUGH reports of air mail transporta- 
tion are received monthly from the Post 
Office Department, the semi-annual 
summary recently released by the De- 
partment of Commerce offers the only 
data available on the subject of passen- 
ger operations. The tabulations, begun 
in 1930, this year for the first time per- 


‘mit comparison with a similar period of 


another year. ‘They show a total of 
20,304,430 miles flown by airlines in 
this country and American-operated 


Total Planes 





Identified Planes 





Apr June Aug. 


Valid airplane licenses and 
identifications 


lines extending into foreign countries, in 
the first six months of 1931, an increase 
of 20 per cent over 1930. Despite this 
increase in total mileage, passenger- 
mileage flown in the United States in 
the first six months of this year is a 
scant 1 per cent in excess of the 1930 
figure while a drop of more than 40 
per cent in the volume of traffic on for- 
eign routes brings the total 1931 pas- 
senger-mileage down to 8 per cent below 
the total last year. About the same 
percentage decrease is reported in num- 
ber of passengers carried. 

To simplify the analysis of passen- 
ger traffic figures the individual airline 
operators are divided into two groups, 
one including only lines devoted ex- 
clusively to passenger transportation, 
the other listing operators handling mail 
as well. In each group are listed all 
the operators carrying more than 1,000 
passengers, and also the routes of each 
company on which more than 500,000 
passenger-miles were flown. Totals for 
each group for each year were obtained 
by adding the passenger figures for all 
the individual routes on which mail was 
carried and for those on which it was 


Pilots 


Valid Student Perm 





Apr May June uly Oct 


Valid pilot licenses, student permits in 
force and valid mechanics licenses 
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not. In such a case as Transcontinental 
& Western Air, a company which oper- 
ates both mail-carrying and non-mail- 
carrying routes, its operations were 
divided between the two groups and its 
figures included in the respective totals. 
The totals for each of the two groups 
include, in addition to the listed lines, 
the figures fora variety of small trans- 
port operators. 

The transfer of the T.A.T.-Maddux 
lines to the ranks of mail carriers is 
partly responsible for the reduction of 
the volume of exclusively-passenger lines 
from the 80 per cent of total domestic 
passenger-mileage which they controlled 
in 1930 to 29 per cent of the total for 
the first half of 1931. This decrease 
occurred despite the formation of four 
new passenger lines which accounted 
for almost nine and a half million pas- 
senger-miles in the first six months of 
this year, more than 20 per cent of the 
domestic total. 

The bulk of passenger air traffic in 
the United States, however, now goes 
to combined mail and passenger oper- 
ators, more than half of it being handled 
by the three most important of these, 
each an outstanding example of the 
process of consolidation which has been 
molding air transport operations during 
the past year. United Air Lines is the 
only one of the three to show an in- 
crease in passenger-mileage over 1930, 
due to its having started the carriage of 
passengers on several lines previously 
devoted exclusively to mail and express. 
With American Airways and Trans- 
continental & Western Air combination 
has meant elimination of duplicating 
or unprofitable routes, rather than ex- 
tensions and additions to previous 
schedules. 

Especially illustrative of the trend 
towards consolidation is the fact that 
ten operators, including the four new 
non-mail-carrying organizations, ac- 
counted for 89 per cent of the total do- 
mestic passenger-mileage. In the for- 
eign field Pan-American Airways and 
Pan-American-Grace handled about 90 
per cent of all passenger traffic. 

In the light of recent developments of 
mammoth passenger transport planes 
the average of passengers carried per 
ship on the various routes is amusing. 
The averages vary from 6.6 passengers 
on the Ludington Line’s Washington- 
New York run to 0.8 on the lines of the 
National Parks Airways, the average 
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Student permits newly issued, 
month by month 


load carried by all operators being 2.3 
persons. In several cases, however, at 
least one plane devoted entirely to mail 
is flown at night, with a resultant dis- 
tortion of the average passenger load 
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New pilots licensed, 
month by month 


so that in some cases the true average 
for the flights on which passengers are 
permitted might run as much as 50 per 
cent above the figure given. 

It is in the field of mail transporta- 
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tion that most evidence of improvement 
over last year is found, the amount of 
mail carried in the United States being 
more than 20 per cent greater in the 
first half of this year than in the first 
six months of 1930, while mail to and 
from foreign countries increased by 
more than a third, bringing the 1931 
total 22 per cent above the level of the 
previous year. Since the recent com- 
binations of airlines, mail transportation 
is handled entirely by nine operators. 
All of them are well established in pas- 
senger transportation as well, although 
a few, like Eastern Air Transport, have 
only recently entered that field. 

Though many of both passenger and 
mail operators carry a small amount of 
express, in most cases it is only inci- 
dental. The Ford Motor Company is 
an exception to this rule, 882,559 Ib.’ of 
express being carried by its private line 
in the first half of this year, and 1,117,- 
834 Ib. in the same period of 1930. Ex- 
press operations of the Ludington Line, 
next in order, totaled 102,600 lb. In- 
auguration of new services to Latin 
America have made a striking change 
in express traffic on the foreign lines, 
which in the first six months of last 
year carried barely a ton and a half of 
express, as against 169,887 Ib. in the 
early months of the current year. 


Scheduled Air Transport 
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Century Air Lines................. SIS SOt ~ ind. Shwe 14,747 ...... pa NS ewes 3.8 eX ee 0 
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Chicago-Toledo.............00.45- SEE BEB. oo, po Eee 901,008 ........ 5.8 “ie pe ee ee 0 
Gorst Air Transport................ 44,895 26,270 6,525 4,759 102,735 79,093 2.3 3.0 0 0 12,331 
Kohler Aviation Corporation........ 106,752 81,440 1,7 75 195,360 86,825 1.9 1.1 0 0 14,651 
a Sema Air Express Corpora- 
AR Gt Sh ERS EN ie IE 375,897 227,878 1,658 1,034 366,668 201,367 1.0 0.9 9 0 211 0 
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Wedell-Williams Air Service......... 204, "642 122; 320 1,218 671 742, 191 149,780 3.6 1,2 0 0 0 85 
Total passenger lines............. 4,457,927 6,074,699 92,236 159,200 14,470,602 33,504,230 3.2 5.5 0 0 197,937 76,455 
American Airways................+ 3,205,476 3,160,872 19,079 34,627 5,032,780 9,027,389 1.6 2.9 625,965 467,328 7,451 3,165 
New York-Boston................ 06,89 321,599 9,18 6,706 1,688,712 1,328,400 65.3 4.2 65,897 659,275 4,11 2,105 
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St. Lowis-Chicago............s... 250,788 189,461 2170 4,435 256 ee 1,088,918 2.8 6.7 $4.98 27,216 1383 738 
Eastern Air Transport. . Saeip 1,642,634 736,71 11,701 0 1.8 0.0 479,224 306,161 0 0 
National Parks Airways............ 67,144 252,307 1,071 909 203/085 2,99 0.8 0.7 29,559 29,606 7 42 
west Airways................ 662,747. 479,145 5,361 2,450 1288 83 766,448 2.6 1.6 130,304 107,324 0 0 
Chicago-St. Paul (via Rochester)... 135,517 126,820 2,119 1,343 784,26 $31,065 6.8 $8.4 * 0 a 
Chicago-St. Paul (via Milwaukee)... 291.581 274,165 1,847 894 670,080 $07,770 2.3 1.1 * * 0 0 
Pennsylvania Airlines.............. i eo. Raepegbiied Be he: oF 2.0 Se Te eer ee eer 
ransamerican Airlines Corporation. . 571,561 297,889 6,236 2,130 pope 211,608 1.7 0.7 83,315 87,783 6,335 1,014 
Chicago-Detroit..... 0... cccssecess 56S bbs Sf 2 ee ee: ll 3.6 <0. wna eee. eee ia PCO 
Transcontinental & Western Air.... . 2,262,085 3,084,918 17,50: 26,541 8, ons" 400 15,917,3732 3.5 5.3 576,222 459,613 29,341 18,427 
New York-Los Angeles............ 1,408,552 0.00005 SEI foe ve 6,372,040 10, 018, 698 = 4. ... 166,650 Di etapa < 
Los Anpelee-San Francisco. . 206,309 stis3 < Seeds 1,881,267 4,121,178 6.5 7.6 ,066 1,062 
United Air Lines................... 4,909,673 bat HH 19,074 3,604 8,206,938 1437'34 8 1.7 0.4 2,371,852 2,276,767 26,379 36,677 
San Vrangians thieves TEAR aS ee 1,921,468 069 «1,485 += 2,897,585 "624.112 1.2 0.4 984,189 9 4, 7,668 
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“RY eRe 618,145 367, 3,139 1,967 1,999,788 750,420 2.1 2.0 176,902 124,058 1 2, 
United States Airways.............. 168,464 270,200 1,186 1,640 ‘479,720 836300 2.8 3.1 2,578 0 0 
Total passenger and mail lines....... 13,671,241 8,521,216 77,580 26,756 26,385,056 6,815,372 1.9 0.8 4,332,714 3,571,956 49,485 48,169 
Miscellaneous..............+...--- 921,320 2,085,363 8,766 69,655 1,041, 849 11,084,888 1.1 5.3 895,056 1,136,912 
Total domestic routes.............. 18,129, 168 14,595,915 169,816 185,956 40,8 654 40, 319, 602 2.3 2.7 4, 332714 3,571, 956 % 129, 976 i, a’ 
Total foreign routes................ 2,175,262 2,306,813 3,835 22,401 rerte 247 11,290,147 3.0 4.9 '256,99 189,420 ' 169,887 3,019 
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military aircraft design 


HE problem 

of the future 

development 

of military 
aircraft construction 
may be considered 
from a number of 
standpoints. One ob- 
vious method is to 
accept as a starting- 
point the course and 
rate of such devel- 
opment in the past. 
It is possible then to 
extend the curve of 
development into the 
future, in order to 
arrive at the pre- 
sumptive stage of 
aircraft development 
at any chosen period. 
This, naturally, can 
only apply when the 
assumption is made 
that the rate and the 
point of aim of de- 
velopment will. re- 
main constant in the 
future. Obviously 
this line of thought 
approaches __ reality, 
but is liable to in- 
volve the assump- 
tion that future de- 


By Capt. Hans Ritter 


Late of the German General Staff (Air Force Section) 


Capt. Hans Ritter, whose first article in AVIATION appears 
herewith, has an international reputation as a student of 
military affairs. His “Criticism of the World War” has been 
the subject of almost extravagant praise, both in Europe 
and in America. His volume on “War in the Air” has been 
translated into English for reproduction in the Royal Air 
Force Quarterly. Pursuing our regular policy of offering 
the best possible discussions of the design of military equip- 
ment as affected by tactical and strategical developments, 
we have secured from Captain Ritter two articles, of which 
this is the first. The second will be concerned principally 
with the development of fighting planes, as this one is with 
bombers. {Some of Captain Ritter’s observations and 
criticisms will sound very strange to American readers. His 
views are of course based principally upon European devel- 
opment, from 1915 down to date. In military affairs it is of 
peculiar importance to know upon what basic theory other 
nations are building, and what line their military plans 
follow. Captain Ritter writes with authority for a substan- 
tial school of European opinion. What he has to say, both 
about the design of aircraft and about their possible use in 
war, deserves the most careful study. 


and that the air arm 
in itself is incapable 
of carrying out en- 
terprises of decisive 
effect. Warfare 
must, then, be car- 
ried on in as con- 
centrated a manner 
as possible, and we 
must logically re- 
gard the indirect in- 
tensification of the 
striking power of the 
land or sea forces as 
the first and fore- 
most duty of the air 
arm. The field of 
activity of the air 
arm is, therefore, the 
theatre of war on 
the ground or on the 
sea. Air undertak- 
ings outside this 
theatre are “side 
shows” and only ina 
few individual cases 
justifiable. The aim 
of aircraft develop- 
ment, therefore, 
must be the increas- 
ing of those charac- 
teristics and per- 
formances which are 
of the greatest im- 


velopment will also be prompted by the 
same motives as have directed it 
hitherto. Whether this can be con- 
sidered as an incontrovertible fact, or 
whether, on the other hand, a change in 
these motives must be foreseen, or even 
hoped for, is of course a question for 
study. 

In attempting to arrive at a solution 
of the problem, those factors which have 
guided and determined development up 
to the present day cannot be accepted 
as sure to determine it in the future. 
It is necessary first of all to review the 


events of the past and to examine the 
present state of the art and the ways 
and means by which it was attained, to 
see how it was that an air arm has been 
created and an air strategy evolved. A 
beginning must be made by deciding on 
the nature and aims of this phase of 
warfare. 

It is necessary to differentiate in 
principle between two standpoints on 
this matter. The first, or French view, 
holds that every war will always, and 
under all circumstances, be primarily 
decided by land power or sea power, 


portance for the employment of the air 
arm as an auxiliary weapon of the land 
or sea force. 


Concentrated action 


As is well known, this standpoint is 
directly opposed by another, which, by 
reason of its faith in the absolute eff- 
ciency of air attack against ground ob- 
jectives, brings its upholders to the con- 
clusion that action must be taken in as 
concentrated a manner as_ possible 
against the very heart of the enemy 
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very limited kind on the 
morale of an enemy people, 
and such pressure is en- 
tirely dependent upon indi- 
vidual opportunities and the 
conditions which they pre- 
sent. Before sea and land forces can 
make their influence directly felt, they 
must always first of all break down 
the opposing wall—the enemy sea and 
land forces. 

In the case of the air arm, however, 
no such dividing wall exists. An air 
offensive admits of no “trench warfare.” 
From the very outset of hostilities, di- 
rect attacks can be carried out on the 
heart of the enemy nation. To what 
extent the will of the enemy population 
can be broken down by means of such 
attacks depends on the efficiency with 
which they are carried through and on 
the social and economic characteristics 
of the enemy country. In the case of 
all nations who may now be regarded as 
first-class powers, these social and eco- 
nomic characteristics are of a nature 
which renders the population extremely 
sensitive to attack from the air. The 
law of “concentrated action in warfare” 
logically demands, therefore, the inde- 
pendent employment of air power 
against objectives behind the sheltering 
wall of the enemy’s land and sea forces. 


and 1930 bombers. 





of anti-aircraft guns since 1918. 


Furthermore, in the interests of a con- 
centrated conduct of air war all mate- 
rial and means which in any way what- 
soever can be made available must be 
placed at the disposal of the air arm. 
The assignment of aviation to the task 
of directly supporting the land and sea 
forces must be reduced to a minimum. 
The Italian General Douhet goes so far 
as to say that they should be cut to 
zero. 


Compromise impossible 


The two standpoints, described above, 
are diametrically opposed to each other. 
No compromise exists. One or the 
other of these fundamental principles 
must be adopted as the basis of the 
critique, and, as the author’s opinion 
upholds the second of the alternatives 
presented, this will serve as the basis 
for his further remarks. [The first of 
the two views outlined by the author 
is of course that officially held by most 


The broken lines over the 1930 group 
denote the celings which should have been attained in 
order to correspond with the 50 per cent increase in range 


against the enemy nation it- 
self. They are the bomber, 
as carrier of the attack; and 
the fighter, as bearer of the 
brunt of the counter-opera- 
tions brought about by the 
attacks. The essential military charac- 
teristics of the bomber and fighter types. ~ 
as required in the light of their special 
tasks, are: 


Bombing aircraft 
1. The bomb load for various ranges 


of action, expressed in percentages of 
the total flying weight of the aircraft. 


2. Such properties as are of impor- 
tance for the overcoming of enemy de- 
fence from the ground. For instance: 


a. The degree of silence attained. 


b. The flying height, which must 
be considered in relation, on the one 
hand, to the normal effective range 
of the enemy anti-aircraft guns, and, 
on the other hand, to the size of the 
target presented by the bomber and 
to its facility of maneuver. 


3. Such properties as are of impor- 


of those in official authority in the Army tance for the overcoming of enemy 


and Navy in the United States and 


counter-measures in the air. These are: 
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a. Again, silence. 


b. Again, flying height. The 
height of the service ceiling is not 
of great importance in so far as it 
relates to the time taken for enemy 
fighter aircraft to attain the neces- 
sary attacking height, for these times 
of climb are in themselves so small 
that a minute or two more or less 
is of no practical moment except in a 
few special cases (for example, the 
defence of London). [Or of the 
Panama Canal.—Ed.] The service 
ceiling only becomes a really decisive 
factor when it enables combat to be 
carried on at such a height that the 
fighting efficiency of the pilot of a 
small open fighter aircraft becomes 
seriously impaired as a result of the 
physical or psychological strain that 
is thrown upon him. Such a pilot 
cannot be afforded anything like ade- 
quate protection against cold and low 
air pressure at high altitudes. Pro- 
vision of normal breathing air, relief 
in his duties by their sub-division 
among a crew of several people, or 
their transfer to automatic-control 
appliances (such as may be afforded 
in the case of a large machine) do 
not apply in his case. From this 
point of view, then, the lower limit 
for the service ceiling of a day 
bomber should be in the neighbor- 
hood of 25,000 ft., taking that as the 
maximum altitude at which a fighter 
is effective in military operations. 


c. Speed of fight, insofar as it 
renders the task of the enemy fighter 
aircraft in forcing an engagement 
more difficult. 


d. Strength and efficiency of arma- 
ment. 


e. In connection with (b), the pro- 
vision of appliances assuring the 
maintenance of the physical and psy- 
chological efficiency of the crew on 
long flights at high altitudes and un- 
der ail weather conditions. 


f. Apparatus influencing the ac- 
curacy of bomb-dropping. 


Fighter aircraft 
1. Such qualities as render it possible 
to force an enemy to fight in the air. 
Among these must be considered: 
a. Attainment of any necessary 
altitude in the shortest possible space 
of time. 


b. High speed at every altitude 
and, above all, at high altitudes. 


c. Good field of vision in the air. 


d. Means of communication with 
ground signal stations and with other 
aircraft. 


2. Such qualities as are of a decisive 
nature in aerial combat, such as: 


a, Appliances assuring the mainte- 
nance of the physical and psycho- 


logical efficiency of the crew on long 
flights at high altitudes. 


b. Superior maneuverability, thus 
ensuring choice of the most favorable 
position against the enemy in all 
three dimensions. This is usually 
governed by the amount of reserve 
power remaining available at fight- 
ing altitudes. The relation of weight 
to horsepower is, therefore, a means 
of comparison. 


c. Armaments of high offensive 
quality (range, accuracy, and de- 
structive effect of the individual 
projectiles). 


It is now possible to investigate the 
development achieved during the period 
1918-1930 in the two types of aircraft 
which are of paramount importance in 
independent missions in aerial warfare, 
and, from this as a basis, to determine 
how far the progress in the develop- 
ment of such types corresponds with the 
demands likely to be made on them, and 
whether or not such development should 
be carried on in future along the same 
lines as hitherto. 


Bombing loads 


The amount of bomb load which can 
be carried for a given distance is the 
principal standard of importance in 
judging the efficiency of the bomber as 
a weapon for employment in independ- 
ent air operations. The tasks allotted 
to this type of machine can only be 
carried out successfully if a really great 
destructive effect can be achieved. In 
the “Revue des Forces Aériennes” of 
October, 1930, the French Colonel Guil- 
lemeney makes a critical review of the 
efforts of the French Air Service in the 
years 1917 and 1918 to prevent the use 
of the smelting works in the well-known 
Briey Basin. The number of bomber 
squadrons employed in carrying out at- 
tacks on the Briey Basin during the 
years 1917 and 1918 varied between 
zero and eighteen, and the quantity of 
bombs dropped each month between 3.6 
and 103 tons. The heaviest bomb em- 
ployed, however, weighed only 110 Ib. 
From June 1, 1917, until the armistice 
780 tons of bombs were dropped on the 
Briey Basin, an average of 46 tons per 
month. What was the result of this 
expenditure of effort? Colonel Guil- 
lemeney answers the question quite can- 
didly: “We did not possess the neces- 
sary instrument, and, indisputably, this 
is the sole reason for our inability to 
bomb effectively either factories or rail- 
way stations. All questions in the 
sphere of aerial operations are gov- 
erned by technical possibility. Y 
The result of our bombing attacks on 
the factories and blast furnaces, viewed 
from the standpoint of actual destruc- 
tion, was nil.” 

A particularly searching analysis into 
the efficiency of their own bombing at- 
tacks was carried out by the French 
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after the War in respect of the railway 
station at Thionville, which was always 
regarded as one of the principal objec- 
tives. The points of impact of a total 
of 1,372 bombs dropped on Thionville 
were to a great extent successfully 
identified. All these bombs, without ex- 
ception, were aimed at the railway sid- 
ings and equipment of this town. Of 
the total of 1,372 bombs, only 140 ac- 
tually hit the station or sidings, and of 
these 23 were “duds.” Thus, including 
“duds,” only 10 per cent, and, deducting 
these, only 9.5 per cent, of the total 
number of bombs dropped hit their ob- 
jective. This meager result leads the 
French expert to sum up as follows: 

“No matter what the nature of the 
bombing objective may be (usually it 
will consist of targets at long distances), 
important results can be achieved only 
with the greatest possible total weight 
of bombs. 

“The only suitable instrument for the 
carrying out of bombing attacks in 
which destruction is the principal object, 
is, therefore, the large airplane with 
large radius of action. By large air- 
plane I mean an aircraft of about the 
same size as the Caproni 90 P.B.” 
[26,000-Ib. bomb load.—Ed.] [Although 
American opinion, especially in the 
Navy, does not at present concur with 
the author’s views and those of Colonel 
Guillemeney about the desirability of 
using bombing machines of enormous 
size, their conclusions are to some extent 
supported by American experience on 
the need for bombs of very large unit 
weight. In the bombing of armored 
ships or of solid structures, such as the 
concrete bridge attacked by the Army 
Air Corps four years ago, it has devel- 
oped that a bomb of at least 1,000 and 
preferably of 2,000-lb. weight is neces- 
sary to give destructive effect. Smaller 
projectiles are likely to splatter almost 
harmlessly on such objectives —Ed. 


Size of bombers 


The review in Figs. 1 and 2, where 
the bombers are divided into light, 
medium, and heavy classes for compari- 
son of the war-time and present-day 
products, shows the progress in this re- 
spect which has been achieved in the 
technique of aircraft construction since 
1918. For 1918, the light day bomber 
Breguet 14, the medium bomber Fried- 
richshafen G. IVa, and the giant 
Siemens-Schuckert R VIII are used as 
typical examples. For 1930, the day 
bombers Breguet 23, Hawker Hart and 
Aero A42, the medium night bombers 
Vickers Virginia and Liore et Olivier 
Leo 25 Bn-4, and further, the huge 
Caproni 90 P.B., and the flying boat 
Short Calcutta. [Several American 
types have been added for compari- 
son.—Ed. ] 

Only a solitary model—the Caproni 
90 P.B.—represents a real advance in 
size. The employment of large flying 
boats in this branch of air warfare 
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suffers from the disadvantage of their 
having too much dead-weight to carry, 
owing to the demands made upon them 
in respect to seaworthiness, thus lead- 
ing to a great reduction of the propor- 
tion of bomb load to total flying weight. 
Most of the landplane bombers available 
today do not possess the absolute bomb- 
carrying capacity essential for the carry- 
ing out of independent air operations. 
These machines can only be considered 
as modern when judged according to 
the French standpoint previously de- 
scribed. That is to say, they are more 
or less general purpose types. 

Turn now to 2a and 3a under “bomb- 
ing aircraft” in the previous text. One 
is forced to the conclusion that no prac- 
tical progress has been made since 1918 
in respect of reduction in noise from 
engines and air- 
screws. Technical sci- 
ence will have to ex- 
plore new roads for 
the realization of 
these aims, but it has 
not yet been done. A 
favorable _ ground- 
work exists in this 
respect, in that en- 
gines with airscrew 
reduction gears are 
being employed more 
and more. By this 
means the noise from 
the airscrews, is 
greatly reduced, and there remains to 
be achieved only the silencing of the 
exhaust and the gears themselves. 


Altitude and ground fire 


With regard to 2b, altitude, as the 
measure of immunity from anti-aircraft 
gun fire, may be judged from two stand- 
points. First, we must take the effec- 
tive height of such fire, and we may 
assume that it has been increased by 50 
per cent since 1918—a figure which is 
certainly not an exaggeration. If, then, 
the ceiling of bombing aircraft has also 
been increased by 50 per cent since 
1918, everything remains approximately 
as before. If the increase in service 
ceiling is greater, we can record prog- 
ress, but if less, we must consider it 
a retrograde step. On this basis Fig. 3 
has been drawn. In it the ceilings at- 
tained in 1918 by those aircraft which 
have been chosen for purposes of com- 
parison are shown, together with the 
ceilings which the corresponding types 
of machines chosen for 1930 should pos- 
sess if the 50 per cent increase could be 
recorded, and finally, the actual ceilings 
attained by these last mentioned air- 
craft. 

The estimated upper limit of the 
sphere of action of normal fighting ma- 
chines, assumed to be 25,000 ft. is also 
shown in Fig. 3. This diagram reveals 
the fact that practically none of the 
larger bombers, i.e., those types which 
are of the greatest importance in inde- 


Hawker Hart compared with Fokker DXVI at 20,000 ft 
Caproni 90 P.B. compared with Fokker DXVI at 13,000 ft. .............. 
Douglas T2D-1 compared with Boeing F4B-1 at 6,000 ft. 
Curtiss Condor compared with Boeing P-12-B at 7,000 ft. ............... 
Vought 02U compared with Boeing F4B-1 at 6,000 ft. ..........0.504-- 








pendent air operations, satisfy the de- 
mands made upon them or have the 
ability to pass above the zone where 
fighter attack will be most effective. 
3c. Comparison is here made between 
the flying speed of bombing aircraft of 
1918 and 1930 and the flying speed of 
fighter aircraft of the same periods. The 
Breguet 14, Siemens Schuckert R. VIII 
and the Spad S. 29 (fighter) have been 
chosen as the types for comparative pur- 
poses for 1918. The Hawker Hart, 
the Caproni 90 P.B., and the Fokker 
D. XVI (fighter), representing Euro- 
pean types, and the Douglas T2D-1 and 
Curtiss Condor bombers and the Boeing 
fighters representing American types, 
respectively, for 1930. The comparison 
has been made taking an altitude of 
10,000 ft. as the basis for 1918, and 


Comparison of flying speeds of 1918 and 1930 bombers in 


percentages of speeds of fighters 


1918 


Breguet 14 compared with Spad S20 at 10,000 ft. ......-. 2. cee cecennes 
Siemens Schuckert R VIII compared with Spad S820 at 10,000 ft. ........ 


1930 


13,000 or 20,000 ft. as a basis for 1930. 
The results are shown in the tabula- 
tion presented above which depicts the 
flying speeds of the bombers, expressed 
in percentages of the speeds of the fight- 
ers corresponding to their respective 
periods. The bombers in general appear 
to be slightly, but only slightly, faster 
relative to the fighters than in 1918. 

3d. The armament of bomber aircraft 
must be regarded principally from the 
defensive standpoint. It is not neces- 
sary to go into details here, but we can 
record progress since 1918 in regard 
to the area covered by the field of fire. 
Unfortunately, the same cannot be said 
regarding the accuracy of this defen- 
sive fire. The method of mounting 
armament has remained much the same 
as in 1918, whilst on the other hand 
speeds have increased very considerably. 
Such a state of affairs certainly gives 
rise to misgivings. The necessity for 
the production of devices for the me- 
chanical handling of flexible guns can- 
not be denied. 

3e. It may be recorded here that air- 
craft of the size of the Caproni 90 P.B. 
provide all that is technically necessary 
to compete effectively with the condi- 
tions prevailing in high altitudes. The 
provision of a sealed and heated cabin 
in the fuselage of such a large machine 
would occasion no difficulty. It is not 
known, however, that such a develop- 
ment has anywhere ever been put into 
practice. Only a tentative effort can 
be recorded in the latest French recon- 
naissance machines such as the Breguet 
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27, where some attempt at least has been 
made to protect the crew from the wind, 
The objection is often raised against 
the proposal to build a sealed cabin in 
aircraft intended for operations at high 
altitudes that damage to such a cabin 
during an aerial combat would render it 
useless. This objection hardly holds 
good. In any case, such a sealed cabin 
would have fulfilled its object quite sat- 
isfactorily if only it preserved the effi- 
ciency of the crew by protecting it from 
the physical strain of high altitude fly- 
ing up to the moment of commencing 
a combat. 

3f. The devices upon which the ac- 
curacy of bomb-dropping depends are 
the sighting apparatus and the actual 
launching apparatus. Much progress 
has undoubtedly been made since 1918. 
Unfortunately, the 
value of this prog- 
ress is rendered 
somewhat illusory by 
reason of the fact 
that methods of de- 


heed livering the bomb to 
‘ its destination have 
remained unaltered, 
and it is in this 
tei ee 80.0 ae 
ns means of delivering 
sek Soe 74.0 the projectile that 
oe the greatest source 


of error in bomb 
dropping lies. As 
long as ways and 
means are not discovered for increasing 
very considerably the velocity of the 
bomb, it will not be possible to achieve 
greater accuracy. The best and most 
exact sighting devices cannot be utilized 
to their fullest extent under such con- 
ditions. An increase in velocity might 
be achieved in various ways—either by 
the fitting of a set of rockets or by the 
development of a dropping apparatus 
somewhat on the lines of a torpedo- 
tube to impart to the bomb a certain 
initial velocity. 


Primitive methods 


In view of the present-day condition 
of bombing, the depressing statement 
can only be made that we are still bound 
fast by primitive ideas. There is an 
anecdote which always recurs to the 
author’s mind when considering present- 
day methods of bombing. During the 
battle of Nisib, Field Marshal von 
Moltke, instructor to the old Imperial 
Ottoman Army, observed a Turkish 
soldier whose nerves were obviously 
suffering from the effect of the noise 
caused by his rifle and who fired in the 
general direction of the enemy, but, with 
his head turned away. The Marshal 
asked this hero, in an astonished man- 
ner, why he made no efforts to aim, 
and obtained the reply: “Inshallah 
wurdu,” “If it be the will of Allah, 
I will hit the target.” Our bombers 
of today must prevail largely upon the 
same factor as did that valiant cham- 
pion of Islam. 
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The autogiro, as | 


By Harold F. Pitcairn 


EN fourteen years old, with 
lots of enthusiasm but with- 
out much to base it upon, I 
made a wager that within 
ten years there would be as many air- 
planes as automobiles. As the ten years 
slipped away it became increasingly 
evident that this enthusiasm was mis- 
placed. Nevertheless, my fascination 
for aviation was not abated and I 
studied the subject on every opportunity. 
It became obvious to me the more I 
studied, that the airplane could never 
become a flying machine of real utility 
for the private owner, and that it would 
have great handicaps to overcome in the 
field of transportation. Therefore, I 
was constantly on the lookout for some 
new principle of flight, and entered the 
airplane business with some reluctance 
as it had been my hope that something 
better than airplanes could be built. 
Just before this, Agnew E. Larsen, 
who is now chief engineer for the Auto- 
giro Company of America, became as- 
sociated with ime and collected all the 
published material he could find on 
helicopters. These articles brought out 
the fact that as much weight per horse- 
power could be lifted by a helicopter, at 
least near the ground, as could be lifted 
by an airplane, but that helicopters had 
never promised much commercially in 
view of their great instability and diffi- 
culty of control. In view of this, it 
was surprising to find extremely good 
inherent stability on a toy tin lifting 
propeller with which we experimented. 
Finally we reached the conclusion, 
rightly or wrongly, that the reason this 
little propeller was stable was because 
it was single, whereas all the helicopters 
described in the articles collected had 
two or more lifting propellers. 
Therefore, our attention was immedi- 
ately attracted to the autogiro when a 
discussion of it appeared in the De- 
cember, 1924, Bulletin of the American 
Society of Mechanical Engineers in the 
course of an article on the “Develop- 
ment of Helicopters’ by Professor 
Klemin. Later in the year, we went 
to Europe to study aircraft construction 
and during this trip went to Madrid to 
see the autogiro. It was not in flying 


condition but Mr. Cierva showed us 
some moving pictures of it in flight. 
Interesting as the fact was that the 
autogiro flew, we were not impressed 
because the distance required for its 
take-off was considerably more than that 
required for an airplane. This was due 
to the taxiing necessary to bring the 
rotor up to the proper rotational speed 
before take-off. 

Upon our return to this country, Pit- 
cairn Aviation was organized, airplane 
construction was started and a small 
flying service established under the di- 
rection of James G. Ray, who is now a 
vice-president of the Autogiro Com- 
pany of America. 

During this period, experiments with 
helicopter models were conducted with 
quite a number of very successful 
flights, but it became evident that the 
problems involved in creating a practi- 
cal full size helicopter were staggering. 


First impressions 


In the summer of 1928 Mrs. Pitcairn 
and I were in England on a short 
pleasure trip, and before leaving Lon- 
don I thought it would be interesting to 
see the autogiro fly, although I had 
little hope that anything would come 
of it. 

Fortunately, an autogiro with dual 
control was available for demonstration. 
It impressed me most unfavorably on 
the first part of the flight. It was 
necessary to taxi around the field for 
a long time before taking off and I con- 
fess that I was very nervous about going 
up in such a “freak” machine. For the 
first five minutes I was nearly petrified 
with fear and looked fixedly at the rotor 
tachometer thinking “if that rotor stops 
turning we will fall like a stone.” 
Presently, my courage returned and I 
started to look around. Later on, I 
asked the pilot to give me the controls, 
and found that the machine was unstable 
longitudinally, laterally and direction- 
ally. My opinion of the autogiro went 
down a few pegs more. 

The relation of the rotational direc- 
tion of the propeller and rotor was 
wrong on this machine and so it was 





AVIATION 
November, 1931 


see it 





necessary for the pilot to move a wheel 
to alter the lateral tilt of the rotor when 
vertical descent was desired. This 
seemed to me to remove the machine 
still further from being fool-proof. The 
autogiro appeared to be inferior to the 
airplane in every respect and I was all 
for landing immediately, extending 
thanks for the demonstration and going 
my way. 

However, Mr. Rawson, the pilot, 
made some vertical descents. These 
impressed me as being remarkable. 
When we landed, the machine did not 
roll more than the length of its fuselage. 
This was certainly something to think 
about. There was no one at the field 
who could answer my questions which 
were numerous, so I asked Mr. Cierva 
to. dinner, and to my surprise he 
answered every question to my complete 
satisfaction. So long as the autogiro 
was in the air, nothing could stop the 
rotor. Taxiing before take off could be 
eliminated by a rotor self-starter and 
the take off run would be shorter and 
angle of climb steeper than the airplane. 
There would be no danger in stalling if 
the engine stopped as the machine could 
then gently settle. Longitudinal, lateral 
and directional stability could be built 
into an autogiro as well as into an air- 
plane. If the engine turned in the right 
direction in relation to the rotor, the 
pilot would have no extra lever to move 
when wishing to descend vertically. 

We discussed the autogiro for about 
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four hours and I was much impressed 
with Mr. Cierva’s sincerity and ability, 
as well as the possibility of developing 
the autogiro. I told him that I wanted 
him to build a machine for me but 
before definitely placing the order 
wanted to discuss the matter with my 
associates, since it was such a radical 
departure from the airplane and it 
seemed to me that there was much to 
be done to perfect it. 


Learning to fly the ’giro 


Somewhat to my surprise, my asso- 
ciates approved the purchase of the ma- 
chine and when it was completed I re- 
turned to Southampton, England, to 
learn more from Mr. Cierva about the 
autogiro and to learn how to fly it. 

By far the most difficult thing I had 
to learn in handling the machine was to 
bring the rotor up to spéed before tak- 
ing off. It was much more difficult 
then to do this without the starter than 
it is now, because of the improvement 
in rotor blades. After bringing the 
autogiro to this country it was flown 
many hours under many conditions and 
this first machine was recently flown to 
Washington and 
landed right at the 
front door of the 
Smithsonian Institu- 
tion where it is on 
permanent display. 
Mr. Cierva had in- 
sisted that the angle 
of climb of this ma- 
chine was_ better 
than the Mailwing 
SO Wwe ran some tests 
to determine the rel- 
ative ability of the 
autogiro and Mail- 
wing to clear ob- 
stacles. The auto- 
giro and Mailwing 
each had a Wright 
J-5 engine and both 
machines were given 
the same gross load 
for the purposes of 
the test. Since there 
was no self-starter 
on this autogiro it 
was necessary to 
land and, after com- 
ing to a stop but be- 
fore the rotor slowed 
down, to open the throttle, take off and 
climb it at its best angle. The Mail- 
wing would then be brought up to the 
spot where the autogiro started to roll 
and would be taken off and climbed 
at its best angle. Approximately 1,800 
ft. from this point were stationed two 
men placed 1,000 ft. apart with protrac- 
tor sights which were moved in the 
vertical plane only, and from these 
instruments the altitude of each machine 
was accurately determined as it crossed 
the line. 

The test was repeated a number of 
times and to the surprise of all of us, 





the obstacle that the autogiro could clear 
1,800 ft. away was about 20 per cent 
higher than could be cleared by the 
Mailwing. It was hard to believe this 
because the rate. of climb of the Mail- 
wing was much better which gave the 
optical illusion that its angle of climb 
was also better. A machine which 
gains altitude rapidly gives the impres- 
sion of having a sharper angle of climb 
than it really has. The shorter the 
distance between the starting point and 
obstacle the more favorable. the test 
would be to the autogira. 

Repeated experimentation proved that 
the autogiro would not tail spin and that 
the bottom would not fall out even 
when it was brought to a standstill in 
the air. This seemed to all of us to be 
extremely important from a safety point 
of view. We were also convinced that 
there were many more opportunities for 
improving the performance of the auto- 
giro than existed with the airplane and 
that the performance of the autogiro 
would in time equal that of the airplane 
without losing any of its own character- 
istics. With improved performance and 
a good self-starter we saw no reason 
why it could not be developed into a 


No aeronautical innovation of the last twenty years has 
attracted such widespread interest as the autogiro. 
the most sceptical or hostile have watched it closely for it 
is the first fundamentally new type of heavier-than-air craft 
to give really successful demonstrations. While it remained 
in Europe, American interest was academic. Since it came 
to this country, interest has been very lively and practical. 
{| In the July issue we described in detail the form that the 
type has taken in the latest commercial designs. To develop 
the background of the autogiro somewhat further Mr. 
Pitcairn, who was of course responsible for its original in- 
troduction into America and for the remarkable subsequent 
development, has been good enough to recapitulate his own 
early experiences of autogiration, the considerations that 
led him to undertake the promotion of De la Cierva’s in- 
vention in the United States, and the way in which he has 


set about it. 


real utility machine for both the private 
owner and for transportation work. 

The Pitcairn-Cierva Autogiro Com- 
pany (now Autogiro Company of 
America) was therefore formed and 
took over the patent rights for this 
country. The work that the new com- 
pany would have to do in developing the 
autogiro in America in co-operation 
with the great undertaking that was go- 
ing on in England under Mr. Cierva’s 
direction was so large that it was be- 
lieved that success required concentrat- 
ing our efforts almost entirely upon its 
development. Therefore, the difficult 
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decision was made to sell the airline 
which was prospering at the time. On 
the surface, it looked as though we were 
going back on what we had: started to 
do, but the disposal of the airline placed 
us in the position of returning to our 
original idea — the development of a 
practical utility aircraft. 

The problems involved had many com- 
plexities but they did not seem impos- 
sible in view of the assistance we knew 
we would receive from the experience 
and genius of Mr. Cierva and because 
of the experience of our own personnel. 


License policy adopted 


The autogiro was the development of 
many years of concentrated work in- 
cluding both engineering and continuous 
flight testing. Without the benefit of 
the work done and being continued by 
Mr. Cierva it would have been a stag- 
gering task to have advantageously 
tackled the autogiro development with 
the purpose of adding to it the benefit 
of our extensive experience in construc- 
tion and operation of airplanes. 

It was felt that the manufacture of 
the autogiro was too big a problem to be 
confined to one in- 
terest and therefore 
the decision was 
early made for the 
Autogiro Company 
not to go into manu- 
facture, but to license 
others to do so, and 
give them the bene- 
fit of the knowledge 
and experience 
gained in the devel- 
opment of the ma- 
chine. It was not 
clear how long it 
would take to inter- 
est licensees and it 
was also felt that 
success required at 
least one successful 
manufacturer from 
the start. There- 
fore, Pitcairn Air- 
craft was granted a 
license to manufac- 
ture autogiros. 

Since . that time, 
Kellett Aircraft of 
Philadelphia and 
Buhl Aircraft of De- 
troit have also become licensees and 
there are others who are showing a keen 
interest in acquiring the right to build 
autogiros. 

There was no one in the Autogiro 
Company organization with enough 
mechanical engineering knowledge and 
experience to improve the rotor hub and 
develop a mechanical starter, so Joseph 
S. Pecker of the Machine Tool and De- 
sign Company has been retained to 
assist Mr. Larsen in this phase of the 
work. The mechanical starter has been 
an outstanding contribution to the 
American development of the autogiro. 


Even 
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There are many others who have 
aided materially in the development of 
the autogiro in this country but space 
will not permit me to mention more. 

The rotor hub, blades and mechanical 
starter are the most expensive parts for 
the new licensee to develop and are the 
least familiar to him of any part of the 
machine. Consequently, the Autogiro 
Specialties Company has been organized 


‘ and licensed to supply these units to 


licensees. This service, we believe, will 
save them much time and money. How- 
ever, licensees are left in complete 
freedom to build these parts themselves. 

Since the first autogiro was brought 
to this country much progress has been 
made both here and in Europe. Without 
going into technicalities, I would sum- 
marize this progress briefly, as follows: 

Starting the rotor by means of a 
clutch and shaft connected with the en- 
gine makes take-off considerably shorter 
than that of an airplane. The efficiency 
of the machine has been very materially 
increased by improving the rotor blades 
and fixed wings. The landing gear has 
been improved in many respects. The 
stability of the autogiro is now as good 
as the airplane. Upturned wing tips 
give it a high degree of lateral stability. 
Sufficient fin area gives it good direc- 
tional stability. Proper location of the 
center of gravity, fixed wings and tilt- 
ing of the engine lead to satisfactory 
longitudinal ,stability. The rotor now 
operates smoothly. A brake has been 
developed to stop the rotor after land- 
ing. There has been a decided improve- 
ment in performance in every respect. 
Control in very slow flight has been 
materially increased. 

Whatever the ultimate flying machine 
may be, there can be little doubt that the 
autogiro utilizes the correct principle of 
flight—namely, that the speed of the lift- 
ing surfaces be independent of the speed 
of the machine as a whole. 

Considerable work has been done with 
slots and flaps to decrease the possible 
slow forward speed of the airplane, and 
postpone its stalling point but every 
heavier-than-air craft supports itself by 
deflecting air downwards. In other 
words, the machine is supported because 
the air has weight, and since the air 
weighs so little a tremendous quantity 
of air must be deflected to support a 
full sized aircraft. Therefore, if lift 
and control are to be maintained, it is 
necessary for the surface or surfaces 
which deflect the air to move constantly 
at a high rate of speed. Consequently, 
it becomes obvious that extremely slow 
flight requires that the speed of the 
lifting surfaces be independent of the 
speed of the rest of the aircraft. 

This Spring and Summer a few auto- 
giros have been placed in the hands of 
the public and the experience gained 
has been most interesting and useful. 
There is no question that normal auto- 
giro flying is easier than flying an air- 
plane. However, the machine is capable 
of doing many remarkable feats and to 


do these most remarkable things in the 
most spectacular way requires consider- 
able skill and experience. Because of 
this, the impression has spread that the 
autogiro is not so easy to fly after all. 
The autogiro is not an airplane and 
the technique of handling it is different. 
Even if a new type of machine is in- 
trinsically easier to handle than an old 
type the effort required to learn the new 
technique often gives the impression 
that the new type is more difficult to 
handle. That which one becomes accus- 
tomed to seems easier and better. 


The old and the new 


I remember when the mail pilots said 
that the new machines did not compare 
with the old D.H.’s. It took some effors 
to sell the old pilots the idea that the 
new designs of light airplanes after the 
war were better than the Jenny. 

Although the reception of the auto- 
giro in this country, both by the pub- 
lic and the pilots has been most gratify- 
ing, it is hard at first for some airplane 
pilots to believe that the autogiro is 
easier to fly, but we have found that 
most of those pilots who have been fly- 
ing autogiros for some time do not like 
to go back to flying the fixed wing 
aircraft. 

About 75 different airplane pilots 
have flown autogiros, many of these men 
without autogiro dual experience, and 
with only verbal instructions. None of 
them had any mishap on the first few 
flights, except in one case where the 
wheel brake jammed causing an exces- 
sive ground loop, which was the fault of 
the brake and not of the autogiro. 

It is true that some of the autogiros 
have tipped over after contacting with 
the ground but this has been mostly the 
result of attempting unusually spectacu- 
lar flying before becoming thoroughly 
familiar with the technique of handling 
the autogiro in situations that would be 
disastrous with the airplane. 

Recently we started a school to find 
what problems are involved in instruct- 
ing novices to fly autogiros. We have 
taken a number of men from our own 
organization ranging from 25 to 40 
years in age, and we have been able to 
solo them in about two-thirds of the 
time that would be required for a man 
of the same age to solo on an airplane. 
We have permitted these men to con- 
tinue to solo and our experience, al- 
though so far admittedly meagre, has 
been most encouraging. 

My attitude toward the autogiro is 
perhaps influenced more than anything 
else by my own experience with it. For 
the most part, during the past two 
months, I have been using the autogiro 
in place of the car, flying daily from my 
front lawn to the factory in the morning 
and flying back again in the evening. It 
has always been my ambition to do this 
but I never seriously considered landing 
on the lawn in an airplane. 

My family spent the summer at the 
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seashore, about 80 miles away, and I 
have commuted week-ends in the ’giro, 
landing on the beach in front of the 
house. This would have been impossible 
on quite a few occasions with the air- 
plane because of the crowded beach and 
its narrowness at high tide. With the 
autogiro, it is practical because of its 
ability to stop in its tracks where it 
lands, and because it is much easier to 
put the wheels down at a predetermined 
spot. 

Several weeks ago, I flew from my 
home to the factory in weather that was 
so thick that I would net have ventured 
forth in an airplane. I flew at about 
40 m.p.h. which gave me ample oppor- 
tunity to see obstacles which might be 
in my way and afforded the further 
advantage of being able to turn within 
an extremely short radius either to avoid 
thicker weather or obstacles, and all 
this without danger of tail spin or stall- 
ing. Because of flying so slowly, I also 
had the opportunity to come to a com- 
plete stop momentarily and descend into 
any small field in case the necessity 
should arise. 

I do not wish to misrepresent the 
autogiro. There is a certain type of 
spectacular autogiro flying that requires 
considerable skill and experience. On 
the other hand, ordinary autogiro flying, 
including landing in relatively small 
spaces is not difficult. Naturally, a 
certain amount of practice will be re- 
quired for any one to fly an autogiro 
successfully and naturally the older a 
man is the longer it will take him to 
master it. 


Realizing its advantages 


Although the attitude of many pilots 
is all that we could ask for, I think it 
is impossible for an airplane pilot who 
is not familiar with the autogiro to 
fully realize its advantages. I have al- 
most completely discontinued flying the 
airplane on account of the danger of the 
tail spin and losing lift and stability 
that accompanies the stall. When fly- 
ing the autogiro in which the above 
characterstics are eliminated, I have 
been delighted with the resulting absence 
of nervous strain. This is further re- 
duced by the realization that in case of 
engine failure an autogiro can be put 
down almost any place any time with 
much less skill than is required to land 
an airplane. 

The isolation and monotony of flying 
at 1,000 ft. or higher detracts much 
from its enjoyment. One acquires a 
new conception of flying when he be- 
comes familiar with the autogiro. Fly- 
ing low and slowly with full control and 
ability to turn in short radii gives a 
thrill of enjoyment without a feeling of 
danger. 

I am no longer tempted to wager 
that there will be as many autogiros in 
ten years as there are automobiles, but 
I am confident that the practical utility 
flying machine has at last arrived. 


_~ 
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Air transport in the modern manner involves more than the flying of airplanes. The various agencies 
supplying equipment and materials, the executive headquarters of the airline, and the operating 


departments are prone to mutual misunderstandin gs. 


Their coordination is a serious matter. 


One 


way of solving the problem, as set forth here, is through the use of the engineering department as a 
channel of communication among the various groups and departments concerned. 






Spartanburg 
Greenvilles 


Map of routes covered by 
Eastern Air Transport 


ITH the transition of air 

transportation from the hap- 

hazard, under - organized, 

barnstorming stage to the 
realm of Big Business, the importance of 
purely engineering functions as distinct 
from operations has been steadily on the 
increase. In the days when 200 miles 
was a long route, and one or two pilots 
and airplanes constituted the entire per- 
sonnel and equipment of an airline, the 
problem of management was relatively 
simple, and usually devolved upon one 
individual who was at the same time 
chief pilot, chief mechanic, inspector, 
purchasing agent, and personnel man- 
ager. With the growth of the great 
trunk lines which now span the country 
the problem of management became a 
hundred-fold more complex. Not only 
must ground and flying personnel and 


Grooming 


an air fleet 


equipment be maintained and controlled 
over widely separated areas, but the 
growing tendency to include under one 
management the manufacture of air- 
planes, engines, accessories, and cer- 
tain raw materials and supplies, has 
added further complications. The co- 
ordination of effort among the several 
units involved has become an engineer- 
ing problem of a very high order. For 
this reason the tendency today is toward 
the establishment of separate engineer- 
ing departments to exercise a con- 
trolling influence on the selection of 
equipment, the specification of supplies, 
and the supervision and standardization 
of maintenance. 

In general, two distinct types of 
transport operation have evolved in the 
country today. The first offers fre- 
quent service over a relatively short 
route. The frequency of service and 
short haul make possible a highly con- 
centrated organization in which one in- 
dividual may be able to take care of 
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several diversified functions. Organiza- 
tions of the second type, which are 
actually much more common than those 
of the first, are represented by Eastern 
Air Transport, Inc. With its opera- 
tions spread over the entire eastern 
seaboard from New York to Miami, 
and its equipment varying in character 
from the single-engined Pitcairn Mail- 
wings, to the five-passenger Curtiss 
Kingbirds, and the eighteen-passenger 
Curtiss Condors, it is obvious that a 
much greater degree of coordination is 
required than in the case of the more 
highly concentrated activities of the 
shorter lines. 

The headquarters of the line are in 
Brooklyn, and the responsibility for all 
operations rests with H. A. Elliot, gen- 
eral manager. Of all the departments 
under Mr. Elliot’s supervision, the two. 
with which the present article is pri- 
marily concerned are “operations” under 
C. H. Dolan in Atlanta, and the engi- 
neering department under Mr. R. G. 
Lockwood in Brooklyn. The operating 
department looks after all matters con- 
nected with the flying and maintenance 
of airplanes, engines, and accessories; 
controls all flying and shop personnel; 
purchases and stores all materials and 
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supplies; in short, it must be ready at 
all times to meet the mail and passenger 
schedules set by the traffic department. 
The engineering department occupies a 
parallel position in the organization, 
making contact with the operating de- 
partment at a number of important 
points. In the following paragraphs, its 
principal functions are outlined, and a 
description of the general servicing 
routine on the line is given in some 
detail to show the manner in which its 
influence is felt on the purely operating 
functions. 

The engineering department is not 
directly responsible for the actual con- 
duct of maintenance and servicing oper- 
ation, but it exercises two highly 
important functions in this connection. 
In the first place, the entire inspection 
department is responsible directly to the 
chief engineer, and local inspectors are 
not under the control of the local depot 
or field managers. This system affords 


a double check on the airworthiness of 
the plane and tends to reduce the pos- 
sibility of any doubtful equipment being 









flown. The engineering department in- 
spectors look over every plane as it 
comes in from a run and must pass on 
its condition before it goes back into 
service after having been laid up for 
any reason. 


Engineering functions 

Although the Atlanta Depot (an 
operating department unit) purchases 
and carries in stock all material and 
supplies for the operation of the entire 
line, it follows the recommendation and 
specification of the engineering depart- 
ment in making its purchases. When- 
ever trouble is encountered in any 
equipment or accessories in any of the 
shops, an “Unsatisfactory Report” is im- 
mediately made out by the foreman in 
charge of the work and forwarded 
direct to the engineering office in 
Brooklyn. This report is very simple 
in make-up and includes the following 
information : 

1. Date, 2. Station. 3. Name of 
manufacturer. 4. Article. 5. Model. 6. 
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Airplane number. 7. Description of 
trouble and recommendations or re- 
marks. 8. How repaired. 

Immediately upon receipt of such re- 
port the engineering department gets in 
touch with the manufacturer of the de- 
fective article to endeavor to straighten 
out the difficulty and to. prevent its re- 
currence. Recommendation is then 
made to the purchasing department with 
reference to the procuring of new 
equipment of the same sort. In this 
way the engineering department is con- 
stantly in touch with equipment diffi- 
culties encountered in the shop and thus 
has a rational basis for writing its 
specifications. 

The engineering department func- 
tions also as a clearing house for the 
many suggestions for improvement in 
equipment, materials and methods that 
constantly come in from the field. The 
men in the shops submit their ideas to 
the field managers or depot superin- 
tendent, and those that are of obvious 
merit are passed along to engineering 
headquarters for investigation. Once a 
suggestion of this char- 
acter is adopted, printed 
or mimeographed in- 
structions covering its 
details are immediately 
sent to all stations of 
the line to be incorpo- 
rated in the standard 
methods of procedure. 

With 12,500 miles of 


and 650 












EVERY 20 HRS. DATE ____—_____"__ 
__ NEWARK _— : : 
me mar | _ flying ‘scheduled daily, 
. ENGINE * 
PLANE 





Right 












REMARKS 




































AVIATION 
November, 1931 


over a territory varying in char- 
acter from the thickly settled urban 
districts of the north, to the rough, tree- 
covered Piedmont counties of the Caro- 
linas and the swamps of Florida, it is 
obvious that a system of inspection and 
maintenance of equipment of a very 
high order must be behind the excellent 
record for safety and regularity that 
Eastern Air Transport has maintained. 
The problem is complicated by the ex- 
tent of country over which the line 
operates, which greatly multiplies the 
required number of repair bases and 
intermediate servicing stations. No 
small measure of the success that this 
line has enjoyed in maintaining its 
equipment is due to the complete 
standardization of methods at all its 
repair points. All forms which are 
used in connection with repair work or 
inspection of any sort are fully stand- 
ardized, and printed instructions for the 
work to be done at any station have 
been compiled by the engineering de- 
partment, so that, whether a particular 
job is done at Miami, Atlanta, or 
Newark, it is done in exactly the same 
fashion, and full records covering it are 
instantly available. The chief engineer 
is constantly in touch with all field and 
depot managers, and makes a personal 
inspection of the line and shop equip- 
ment about once a month. 


Maintenance routine 


At the present time there are two 
main repair points for the system in 
both of which engineering department 
men are permanently stationed. The 
Atlanta Depot now takes care of all 
overhaul and maintenance on the Cur- 
tiss Kingbirds and the Pitcairn Mail- 
wings. The shop is equipped to handle 
any sort of overhaul on airplane struc- 
tures, and since both of the above types 
of machine are powered with Wright 
air-cooled radial engines, equipment is 
available for complete overhaul of this 
type on a production scale. Heretofore 
the use of the Condors has been re- 
stricted to the New York-Richmond 
run and all repair work on this type has 
been concentrated at Newark. Since the 
plant of the Wright Aeronautical Cor- 
poration is very close, no attempt has 
been made to install equipment for the 
overhauling of the water-cooled Curtiss 
Conqueror engines used in the Condor. 
Minor repairs and adjustments are 
made in the Newark shop, but for over- 
hauls or any major replacements, the 
engines are sent to Paterson by truck 
for factory attention. With the present 
plan for extending the Condor schedule 
farther south, and with the possibility 
that, where traffic demands, the large 
types will eventually replace the King- 
bird, plans are now being made to 
enlarge the Atlanta Depot so that 
eventually all work on both the Condors 
and their engines will be concentrated 
at that point also. Under the present 
limited schedule, however, the Newark 





shop will be maintained as the repair 
base for the larger machines. 

All intermediate fields are now 
equipped to take care of minor repairs 
or adjustments which may become 
necessary on any machine away from 
the repair bases. At certain junction 
points, such as Richmond and Jackson- 
ville, a limited supply of spares is main- 
tained, usually including at least one 
spare engine and one or two spare 
planes. If any serious trouble develops 
on any run, the plane in question can 
then be grounded and one of the spares 
sent out to complete the schedule. Suffi- 
cient work is then done to put the de- 
fective machine into condition to fly it 
back to Atlanta, where troubles are 
completely remedied and the machine 
fully checked before being placed again 
in service. 

Under present operating conditions 
each airplane of the line flies ap proxi- 
mately 6 hours per day. During each 
flight the pilot notes any defects in the 
airplane which should be called to the 
attention of the maintenance department, 
and after landing, enters his observa- 
tions on a form called “Pilot Airplane 
and Engine Performance Report.” Im- 
mediately upon the completion of a run, 
an engineering department inspector 
looks over the troubles encountered and 
turns the form and the machine over to 
the line crew at the station. The de- 
fects are attended to at once, and both 
engineering department’s inspector and 
mechanic certify their completion by 
their signatures on the back of the form. 

At the end of each 6 hours’ flying, or 
approximately every day, the machine 
goes into the shop accompanied by a 
job order sheet for a regular 6-hour 
inspection. The machine is gone over 
from end to end checking the points 
entered on the job order sheet, with 
all irregularities noted, and with the 
mechanics initialing each item of work 
done. Before the machine then leaves 
the shop the job order sheet must be 
approved by an engineering department 
inspector as well as the line foreman. 
The form is then signed by the field 
manager and filed in his office. 

At the end of every third day, or 
approximately for every 20 hours of air- 
plane operation, the machine is removed 
from service for a full 24 hours and 
given. not only the 6-hour routine 
checking but also a more thorough in- 
spection and lubrication, including the 
changing of all engine oil. The items 
listed on this inspection may be seen by 
reference to the accompanying illustra- 
tion. As before, the work must be 
certified by inspector, line foreman, and 
field manager. 

After every 50 hours, or at intervals 
of approximately nine days, a 50-hour 
job order sheet is made out covering 
additional items for attention, and at 
intervals of 100 hours the plane is given 
a thorough inspection which covers 
every. item on board in considerable 
detail. The latter is the most impor- 
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tant check of all and will be discussed 
in detail in the following paragraphs. 

The 6-hour sheets are white, the 
20-hour blue, and the 50-hour sheets 
are red. In this way it is obvious at a 
glance exactly what work is being done 
on any plane at the moment. 

Unfortunately space does not permit 
reproduction of the “Thorough Inspec- 
tion Report,” for it occupies five closely 
printed pages and covers practically 
every important part of the airplane. 
Copies of this report are forwarded to 
the chief engineer, enabling him to keep 
a first hand check on the condition of 
all flying equipment. Some idea of its 
scope may be obtained from the follow- 
ing brief outline in which the major 
assemblies are listed. The figure in 
parenthesis accompanying each heading 
indicates the number of individual items 
which are specified for attention on the 
report. As in all other reports, space 
is provided for remarks by the inspec- 
tors and for the initials of the mechanic 
responsible for the repair of any par- 
ticular job. 

The group assemblies in the order of 
their appearance on the report are as 
follows: 1. Power plant (27). 2. En- 
gine controls (5). 3. Engine mount 
(5). 4. Landing gear (8). 5. Center 
section (7). 6. Pilot cockpit (29). 
7. Passenger cockpit or compartment 
(11). 8. Fuselage (11). 9. Wings 
and ailerons (21). 10. Stabilizers, ele- 
vators, and rudders (12). 11. Control 
cables (14). 12. Electrical equipment 
(13). 


Servicing manual 


As a guide for the inspectors and 
mechanics making the thorough inspec- 
tion reports at 100 hours, the engi- 
neering department has prepared a very 
complete manual taking up each point 
of inspection individually, and giving 
definite instructions covering what to 
look for, and how to remedy defects 
when found. The manual in its present 
form is made up in three parts covering 
engines, airplanes, and radio installa- 
tions. The thoroughness with which 
these instructions have been compiled 
is indicated in the latter group where 
some 67 individual instructions are 
given for the routine inspection of the 
Model D Radiomarine receiving ap- 
paratus used on the Pitcairn Mailwings. 

The thoroughness of the various 
checks is in itself an excellent indi- 
cation of the reason why Eastern 
Air Transport has been able to keep its 
planes in the air with a minimum of 
trouble. As in every industry, suc- 
cessful operations on a large scale ust 
be predicated upon systematized and 
standardized methods. This fact is well 
recognized by the management of 
Eastern Air Transport and it is to be 
expected as time goes on that its 
efforts in this direction will bear fruit 
in increased efficiencies and constantly 
decreasing maintenance costs. 
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Transport planes 


HE aviation industry is well 
past the pioneering stage. 
From now on, what we need is 
less invention and more appli- 
cation of the basic principles we have 
learned. The design problem must be 
analyzed much more carefully and sys- 
tematically than heretofore if a satisfac- 
tory preduct is to be the outcome. The 
new plane must’ not only satisfy the pilot 
by having good flying characteristics, 
good visibility and a spacious cockpit 
with all controls and instruments con- 
veniently located, it must not only please 
the air traveling passenger with a well 
appointed large cabin, comfortable 
chairs, and ample windows offering good 
vision of the landscape below,—it must 
satisfy the accountant and comptroller 
of the air transport company which is 
using it on its lines. A plane which has 
all the other merits to a large degree, a 
plane whichis considered more desir- 
able than any competitive machine on 
account of its performance, will not be 
used very long on any modern airline if 
its record on economy is poor. 

It is an open fact that close contact 
between the airplane manufacturer and 
the ultimate user has been developed 
only during the last few years. In the 
early days any airplane was considered 
good which was able to keep itself in 
the air for a few minutes. Later on the 
necessity of making the plane more 
stable brought many improvements in 
design, and still iater the purchaser de- 
manded greater load capacity and higher 
speed. The advent of commercial avia- 
tion during the first years after the war 
meant a readjustment of airplane de- 
signers’ point of view. Pioneering of a 
different kind was then required. Up 
to about three or four years ago the 
plane manufacturer told and in many 
cases had to tell the airline operator 
what type of plane would be best suited 
for his purposes. If the plane builder 


knew more about airplanes than the 


for profit 


By A. A. Gassner 


One of the heritages of commercial trans- 


port plane design from its military origin 


is an almost 


economy in operation. 


ing competition between airplanes and 
other transport media, it has been found 
that operating efficiency must be con- 
sidered in the earliest stages of transport 
In this, the first of two 
articles, Mr. Gassner discusses the applica- 


plane design. 


tion of general principles for predicting 


efficiency in one, two, and three-engined 


transport planes. 


purchaser, the best suited machine was 
of course in many instances the firm’s 
current production model. 

Operation records of air transport 
companies have made it possible to in- 
vestigate the problem from an economic 
point of view. In an article which ap- 
peared in the October issue of Avia- 
TION the writer has established a for- 
mula for calculating the transportation 
cost per passenger mile for a given 
plane under certain assumptions as to 
life of plane and engine, use of the ma- 
chine during a year’s time, and cost of 
insurance, hangar rent and pilots’ ex- 
penses, 

We shall now investigate how the 
design characteristics of the plane with 
given engine or engines have to be 
chosen to obtain the most satisfactory 
compromise between performance and 
transportation cost per passenger mile. 

A number of specification require- 
ments for transport planes are prefixed. 
These are: Landing speed with full 
load must not exceed 65 m.p.h., mini- 
mum rate of climb at sea level must be 
600 ft. per min., cruising speed must 
be at least 120 m.p.h., range without 
refueling must be at least 500 miles at 
cruising speed, transportation cost per 


complete disregard for 
Pp v 
With the increas- 


passenger mile shall 
not exceed 4 cents, 
and the machine 
must be equipped for 
night flying. For 
multi-engined plants 
an additional require- 
ment is that the fully 
loaded airplane must 
be capable of main- 
taining an altitude 
of at least 4,000 ft. 
above sea level when 
one engine is out 
of commission. This 
requirement is abso- 
lutely essential for 
any plane equipped 
with more than one engine, if the in- 
stallation of multiple individual power 
plants is not to reduce but to increase 
the safety and reliability. 

Other limitations are of course pos- 
sible, depending on the specific condi- 
tion of the route to be flown regularly 
by the transport plane and on the de- 
mands of the operator as to space for 
passengers and freight. These may in- 
volve a minimum limit for ceiling, a 
higher rate of climb to take care of 
take-off conditions at high altitudes, or 
a longer range. The limitations stipu- 
lated above, however, will prove suff- 
ciently rigid for a wide range of condi- 
tions of operation and the determination 
of the influence of other limitations on 
the transportation cost can be calculated 
easily in much the same similar manner 
as is shown here for the basic case. 

The basic design characteristics of 
any plane are power and wing loading. 
To find the relation between the above 
given limit of plane performance and 
the wing and power loadings we use 
groups of basic performance formulas 
developed by Edward P. Warner and 
Lieut. Walter S. Diehl, which are found 
to give very consistent results when 
checked against actual proven perform- 
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ance of existing planes. As the same 
formulas are used for all machines under 
investigation, an error of a few per 
cent can be neglected as having no mate- 
rial effect on the final general conclu- 
sions. 

Edward P. Warner’s formula for 
maximum speed of single-engined planes 
of normal design is 


Vmaz = 137 (4) ” (1) 


where P is the total engine hp. and S 
is the wing area in square feet. 

If the plane is designed with every 
possible attention to smoothness of the 
external surfaces, with streamlining 
carried to the limit and with clean de- 
signed or retractable landing gear, this 
formula can be altered to read 


Vmaz = 150 (4) . 


For design and checking purposes it 
is more convenient to use directly wing 
and power loading in this formula in- 
stead of the term P/S, and Equation 2 
can be written as follows: 


eA. W)% (Py) % 
Yas 210 {2D (-5) © cy 


In this study the value 150 is used 
throughout, as it is quite natural that 
in any new design closest attention will 
be given to perfect streamlining. Fig. 
1 gives possible combinations of wing 
and power loadings for various required 
maximum speeds, 

The equation for stalling speed is 


ee ce 
ih a Va x KYmaz 


For modern high-lift airfoils as used 


(2) 


(4) 


Landing speed (m.p.h,) 
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Fig. 1: Wing and power loading limitations for 
single-engined transport planes 





Table I: Maximum allowable 
wing loadings for given power 
loadings for absolute ceiling of 
6,000 ft. for multi-engined planes 


flying under full load with one 


engine out of operation. 
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13.00 6.50 8.66 93.50 33.20 
14.00 7.00 9.33 86.70 28.60 
15.00 7.50 10.00 81.00 24.95 
16.00 8.00 10.66 76.00 22.00 
17.00 8.50 11.33 71.50 19.40 
18.00 9.00 12.00 67.50 17.30 
19.00 9.50 12.66 64.00 15.60 
20.00 10.00 13.33 60.75 14.05 
21.00 10.50 14.00 57.80 12.75 
22.00 11.00 14.66 55.30 11.65 
23.00 11.50 15.33 52.80 10.60 
24.00 12.00 16.00 50.60 9.74 


on transport monoplanes the value for 
ky maz is between 0.0036 and 0.0038. 
With the latter value and in considera- 
tion of the ground effect, the relation 
between wing loading and landing speed 
can be taken as follows: Landing 
speed, 66 m.p.h.—maximum wing load- 
ing 17 lb. per sq.ft.; 65 m.p.h.—16.5 Ib. 
per sq.ft.; 64 m.p.h—16.0 Ib. per sq.ft. ; 
63 m.p.h.—15.5 lb. per sq.ft.; 62 m.p.h. 
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—15.0 lb. per sq.ft.; 61 m.p.h—14.5 Ib. 
per sq.ft.; 69 m.p.h.—14.0 Ib. per sq.ft. 
Edward P. Warner gives in his book, 
“Aerodynamics,” on page 313, a for- 
mula for the rate of climb at sea level. 
This formula of 1923 has been modified 
to be more consistent with actual flight 
test results and for today’s planes we 
can write for rate of climb at sea level: 
oe = BOOP — 300 Vz (5) 
We have previously stipulated that 
the rate of climb must be at least 600 
ft. per min. and the maximum possible 
values for P/W as function of W/S is 
therefore: 


P/W = 09261 + 0.013 Y W/8 





(6) 


The values for wing and power load- 
ing required for obtaining desired max- 
imum speed, rate of climb and landing 
speed have been plotted in Fig. 1, which 
shows therefore the basic limitations for 
design characteristics for single-engined 
planes. Combinations of wing’ and 
power loadings below the line of land- 
ing speed of 65 m.p.h. to the left of the 
curve of rate of climb of 600 ft. per 
min. and above the line of maximum 
speed of 150 m.p.h. fulfill our basic re- 
quirements, as far as performance is 
concerned. 

An investigation in similar manner 
will now be carried out for twin and 
three-engined planes. The basic per- 
formance requirements as previously 
laid down continue to be in force. The 
requirement that the fully loaded plane 
must be able to maintain safely an alti- 
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Fig. 2: Wing and power loading limitations for 
twin and tri-engined transports 
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tude of 4,000 ft. with one engine out of 
commission is approximately equiva- 
lent to a required absolute ceiling of 
6,000 ft. under these operating condi- 
tions. Diehl’s book, “Engineering 
Aerodynamics,” contains on page 237 
a formula for calculating the absolute 
ceiling of a plane. This formula is here 
used to determine the limitations for 
wing and power loading combinations. 
According to this formula and to its 
graphs, for an absolute ceiling of 6,000 
ft. of a plane with a lift-drag ratio of 10, 
the following equation must be fulfilled: 


Ve 3 = 1350 (7) 


In this equation V, is the stalling 
speed and W/P is the power loading. 
This formula must 
be revised for our 
case, because the 
actual power loading 
of a twin-engined or 
three-engined plane 


. ° Power loading. . 
flying with one all engines 
engine out of com- operating 
mission cannot be 7.00 
calculated on the 8.00 
basis of the rated hp. 9.00 
of the operating en- 9 
gines. The efficiency 12.00 
of the power plant 13.00 
of the multi-engined 14.00 
plane drops when 15.00 
one engine is not oe 


operatimg. This 

and the fact that rudder or aileron ac- 
tion or both will be required to keep 
the plane on its course necessitate the 
introduction of a correction factor. 
Equation 7 is therefore revised for this 
case to read 

w 


Ve >= 0.9 K 1350 = 1215 (8) 


Table I gives the maximum allowable 
values of wing loading for various 
power loadings of twin and three 
engined planes. The power loading used 
in Equation 8 is based on the nominal 
rated hp. of the engine or engines which 
remain in operation. The required 

wing loading is calculated for given 
stalling speed by use of Equation 4 and 
by -considering a maximum lift coeffi- 
cient of the wing of &, = 0.0038. 

The wing and power loading com- 
binations as required for given maxi- 
mum speeds are calculated in Table II 
from Edward P. Warner’s formula for 
multi-engined planes, which reads: 

Vmae = 127 (P/8)°-™ (9) 
where P is the total rated engine hp. and 
S is the wing area in square feet. If 
the plane is designed with every atten- 
tion given to smoothness of external sur- 
faces with streamlining carried to the 
limit and with clean designed or re- 
tractable landing gear, this formula can 
be revised to read 

Vanes = 140 (P/S8)-™ (10) 

As in the case of the investigation of 
the single-engined plane, it is more con- 
venient for design purposes to use wing 





and power loading in this formula in- 
stead of the term P/S, and Equation 10 
can be written 


Vance = 140 (W/8S)?™ X (P/W)** (11) 


Fig. 2 gives the limitations for wing 
and power loadings as calculated in 
Tables I and II. Combinations of wing 
and power loadings below the line of 
landing speed of 65 m.p.h., above the 
line of maximum speed of 150 m.p.h., 
and to the left of the line of limitations 
for absolute ceiling of 6,000 ft. when 
flying with one engine out of operation, 
fulfill the basic requirements as far as 
performance of these multi-engined 
planes is concerned. It is interesting to 
note how much the ceiling limitation 


Table II: Possible wing and power loading combina- 
tions for maximum speed of multi-engined planes. 


Required maximum speed in m.p.h. 
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Minimum wing loading in Ib. per sq.ft. 
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narrows down the possible field of wing 
and power loading combinations for 
twin-engined planes flying on one en- 
gine. The curve of limitations for a 
required rate of climb at sea level of 
600 ft. per min. is indicated for refer- 
ence. 

The establishing of visible relations 
between prefixed performance require- 
ments and wing and power loading com- 
binations leaves the possibility of build- 
ing twin-engined planes with power 
loadings up to 10.55 Ib. per hp. and wing 
loadings of values lower than 16.5 Ib. 
per sq.ft. and limits power loadings for 
tri-engined planes to a maximum value 
of 12.80 Ib. per hp. 

Our problem is narrowed down to an 
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investigation as to which planes within 
the already determined limitations can 
be operated at a cost of 4 cents or less 
per passenger-mile. 

Single engine planes will be investi- 
gated first, based on the findings as 
given in Fig. 1. We can for instance 
combine a power loading of 10 lb. per 
hp. with wing loadings between 10 and 
164 lb. per sq.ft. This would give a 
series of planes with varying wing area 
and therefore varying overall size. The 
machine with 10 Ib. per sq.ft. wing 
loading would have 65 per cent more 
wing area than the one with 164 Ib. 
per sq.ft. wing loading. Which means 
of course that the fuselage and tail 
surfaces would have to be larger and 
the weight empty would be higher for 
the smaller wing loading factor. 

Cost and weight of engine and acces- 
sories have very great influence on the 
price and weight empty of the plane. 
In this study we will first analyse a mail 
and passenger plane equipped with one 
radial air-cooled engine of 575 nomi- 
nal rated hp. By selection of the engine, 
part of cost and weight of the airplane 
is also fixed, irrespective of size and 
detail design of the plane. We have in 
addition to figure with the fact that 
instruments for control of engine and 
of flight, as tachometer, fuel and oil 
pressure gauges, fuel quantity gauges, 
altimeter, bank and turn indicator, air 
speed indicator, etc., have same weight 
and cost for all types of single-engined 
planes, provided of course that same 
high grade of instruments is used. This 
is also the case for various parts of the 


fuel system, landing gear, electrical 
equipment, and miscellaneous furnish- 
ings. Table III gives the weight and 


total net price of these components. 
This net price is to be understood as the 
price at which the airplane manufac- 
turer can purchase these parts at pres- 
ent time, and a sum of 10 per cent of 
the total has been added to take care of 
handling charges and capital interest 
expenses as incurred by the manufac- 
turer of the plane. 

The group of parts to be manufac- 
tured by the airplane firm is also identi- 


Table Ill: Outside purchased parts of fixed weight and price, for a 575-hp. 
single-engined plane, irrespective of type and size. 


Weight (Ib.) Price 
Power plant: Engine with carburetor, fuel pump, generator drive, primer 
pump, etc., radio shielding, two-bladed metal propeller. Total.......... 975 $6,250 
Instruments: Tachometer, oil pressure gauge, fuel pressure gauge, oil 
thermometer, altimeter, airspeed indicator, bank and turn indicator, 
ECE De Prey te Pre Pere eee, © ee ee 10 200 
Fuel system: Fuel level gauges, fuel strainer, fuel cocks, emergency hand 
fuel pump, fuel pipe fittings, ete. Total.........2.... 0.0550 cccseeeene 25 115 
Landing gear parts: Wheels with brakes (36x8), tires and tubes, tail wheel, 
oleo-pneumatic shock absorber. Total...........- 2.6.0. c ccc eeeeeees 220 400 
Electrical system: Battery with box, electric inertia starter, generator, land- 
ing lights, navigation lights, voltmeter, ammeter, cabin and instrument 
lighte and switches, electric cables, terminals, junction boxes, etc. Total... 190 800 
Miscellaneous equipment: Pressure fire extinguisher, first aid kit, hand fire 
extinguishers, pilot’s safety belt, brackets and controls for flares. Total... 30 65 
a i  apee wari ao 1,450 $7,830 
<n et Sele ane Alaa AMEN Seca, 5 on gt EOL: ve bata te hee 783 
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cal for all types of planes equipped with 
the selected type: of engine. Their 
weight and cost is fixed, irrespective of 
size of plane. In the power plant group 
we have the exhaust manifold, engine 
nose cowling, engine ring cowling 
(Townsend ring), oil tank, oil pipe 
lines, firewall, engine controls, and mis- 
cellaneous brackets and fittings, which 
have a total weight of 150 lb. and a cost 
of approximately $650. Flying controls 
and equipment of the pilot’s cockpit are 
also not affected by the type and size of 
the plane. In this group we can enu- 
merate pilot’s control stick or wheel as- 
sembly, rudder pedal assembly, stabilizer 
adjustment assembly in cockpit, pilot’s 
seat with cushion, pilot’s cockpit floor, 
instrument panel without instruments, 
brake lever assembly, cabin heater as- 
sembly, and a number of brackets and 
fittings for various purposes. Their 
total weight aggregates to 125 Ib. and 
their manufacturing cost is approxi- 
mately $700. Above two groups of 
parts of fixed weight and cost, irrespec- 
tive of type of plane have therefore a 
total weight of 275 lb. and a manufac- 
turing cost of $1,350. With an addi- 
tional 20 per cent for sales expenses and 
net profit, the sales price of this group 
amounts to $1,620. 

A third cost group is made up from 
the cost of assembly work. It is of 
course immaterial whether an engine 
and its accessories are being installed 
in a small or a large plane, provided 
the general design is similar. For work 
necessary to install engine, accessories, 
oil tank and lines, cowling, pilot’s cock- 
pit furnishings and flying controls, 
floors, windows, tail surfaces, landing 
gear and electrical equipment, etc., we 
can figure with 500 working hours or 
a cost of approximately $875. With 
the additional 20 per cent for sales ex- 
penses and net profit the sales price for 
this group amounts to $1,050. 

For engineering development and for 
tool expenses we must figure a cost of 
approximately $1,000 per plane of this 
type. This may seem high, we must, 
however, consider that we could safely 
estimate only a sale of about 50 ma- 
chines of this type under present condi- 
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planes of all metal, 

ae 6500 of composite metal 

a and wood, and of all 
r pee Teak Empty 4 wood construction 
Sao Piplane” wg seem to indicate that 
E a0 A _ = very small differ- 

7 : ences exist in cost 

£ : Ps eZ re and weight between 
8 3400 L 5900's these types and the 

mons if 5 —— % ei Table 

is 4 can en as 

” pee fe pong {00 & fair averages. 

190 eA ae E Special design and» 

185 hapoo § manufacturing fea- 
ange i as / % tures will of course 
< “ « = require individual 
E te IN. 2 treatment. 

= 5 oer Wing weight has 
i 165 vi ee been assumed to be 
E 160} / increasing from a 
: 155 — 17500 value of 1.85 Ib. per 
= ol / bine sq.ft. for the 300- 
/ Be 900 sq.ft. wing to 2.15 Ib. 
250. 300 350 400 450 500 550 600 ft. for the 
Wing area (sq. ft) os 
a 0p 600-sq.ft. wing, with 

Fig. 3: Dependence of weight empty, sales price, and “4- A 


maximum possible speed on the 
single-engined plane. 


tions of the airplane market, and all 
engineering and tool expenses would 
have to be carried by these. 

We have enumerated weight and cost 
of such parts which are identical for all 
planes of varying size but equipped with 
the same type of engine. Our next 
step will be to investigate the parts 
which change with the size of the plane. 
As a measure of this size we choose the 
wing area. 

‘Table IV contains weights and cost 
of various components and certain pro- 
portions wil! be noted between wing area 
and the column figures. Weight of fuel 
tank is for instance higher for the plane 
with larger wing area, because it will 
be slower than the smaller one, equipped 
with same engine, and will therefore 
require more fuel capacity for same 
range. 

The planes discussed in this study 
are assumed to be all of similar design 
and of cantilever monoplane type. In- 
vestigations and comparisons of existing 


- 


Table IV: Weight and cost of parts of a 575-hp. single-engined piane which 
differ with size of plane 


Wing area (sq-ft.) ——300—— 
lb. dollars 
Wes 5 oo cada sseweamcees 555 3,300 
pf RRR RES HaR ay ST |= ee 80 520 
Vues. 3s scabies 450 «62,500 
Cabin floors and walls, etc... ... 150 560 
Fuselage, cowling, doors, etc 90 315 
Wek Ghat sas os. 5 Sa ak 75 200 
Landing gear, less wheels, etc 170 500 
Control cables................- 30 100 
Miscellaneous................. 60 350 
De S ssici Gade cod csalne 1,660 8,345 
Sales expenses and net profit 20 
DOr CWB. Sees 0S ks 1,669 
Ce sk ceeceas 10,014 


—o—  —3t— —wo— 
lb. dollars tb. dollars lb. dollars 
780 4,000 1,020 4,500 1,290 4,800 
105 605 135 675 165 700 
500 2,800 540 3,000 570 3,150 
160 640 175 7¢0 195 780 
100 350 110 385 120 420 
90 250 100 280 110 310 
195 575 210 650 225 725 
35 105 40 110 45 1s 
70 375 80 400 90 425 
2,035 9,700 2,410 10,700 ‘2,810 11,425 
weve 1,940 2,140 2,285 
eoes HOO . 12,84 . 13,7100 





values for in-between 
areas in proportion. 
These figures 
are believed to 
be reasonable for full cantilever wings 
and include weights of aileron, aileron 
control system in wing, inspection doors, 
brackets and fittings for landing lights 
and navigation lights, conduits for elec- 
tric light wires, radio bonding and fit- 
tings for fuel tank supports. The manu- 
facturing cost of the complete wing is 
assumed to decrease from a value of 
$1.10 per sq.ft. for the 300-sq.ft. wing 
to $0.80 per sqft. for the 600-sq-it. 
wing. 

The above figures take into con- 
sideration that a great number of 
smaller parts and fittings are identical 
for small and large wings and that cost 
of spars, ribs, covering, painting, etc., 
does not increase in direct proportion 
with total wing area. 

The area of horizontal tail surfaces 
is approximately 15 per cent of the wing 
area. The weight of the tail group, in- 
cluding stabilizer, elevator, fin, rudder 
and braces does not increase in direct 
proportion with the wing area and has 


size of a 575-hp. 


ings, landing gear parts, etc., are in- 
cluded in Table TV. A sum of 20 per 


Engi 
cask, as alasd geavionaiy, in tacked 
in the development and tool expense 
figure. 
Table V contains all items of weight 
and cost for planes of different wing 
areas, as enumerated abéve. We find 








Table V: Dependence of weight empty and of sales price on size of 575-hp. 
single-engined plane 


640 

Wing area (sq.ft.) ——300—~ 
Ib. dollars 

Outside purchased parts of fixed 
weight and price............. 1,450 8,613 

Parts manufactured by piane firm, 
fixed weight and cost.......... 275 ~=1,620 
Cost of assembly work... ....... ova, 1 
Development and toolexpenses.. .... 1,000 





Total fixed weight and cost.... 1,725 12,283 
Weight and sales price of parts 
which change with sizeof plane* 1,660 10,014 





Weight empty (Ib.)............. 8 eee 
Sales price (dollars) ............. ‘seu ae 
Percentage of fixed weight and 

COU 5 0 bv is aio census 50.9 55.0 
*See Table III. 


that the weight of the empty plane of 
300-sq.ft. wing area is determined to 
the extent of 50.9 per cent by the 
weights which are fixed and identical 
for all machines of this type which are 
equipped with the 575-hp. engine 
selected. This value amounts, however, 
only to 38 per cent for the plane with 
600 sq.ft. wing. For the 300-sq.ft. plane 
the cost of outside purchased parts of 
fixed price, which are engine with ac- 
cessories and propeller, amounts to 38.5 
per cent of the total sales price of the 


. 


—ae— —w— —eo— 
Ib. dollars Ib. dollars lb. dollars 


1,450 8,613 1,450 8613 1,450 68,613 


275 =—-1,620 275 =: 1,620 275 = 1,620 
pice, = GO cone < SURO. cee. 4 
1,000 .... 1,000 .... 1,000 


1,725 12,283 1,725 12,283 1,725 12,283 





2,035 11,640 2,410 12,840 2,810 13,710 


Sere 4,033 5.05. 4,535 cess 
eae. aa ee > ee 





45.8 51.2 41.7 48.8 38.0 47.2 


plane, and to 33.3 per cent for the 
600-sq.ft. machine. This means that 
the airplane firm building the 300-sq.ft. 
plane would have to save expenses 
amounting to 16.3 per cent of the sales 
price of the parts of own manufacture 
to be able to reduce the sales price by 
10 per cent. Fig. 3 shows the values 
of Table V plotted for various wings 
areas. It is interesting to note that the 
curve of weight empty is a straight line 
and that the sales price curve declines 
with increasing wing area. 


Planning the small airport 


Some hints from the North-Central Airport Conference 


ALUABLE data on installa- 

tion and maintenance costs of 

medium sized airports were 

divulged by C. I. Stanton, air- 
ways superintendent of the Department 
of Commerce, in a paper at the North- 
Central Airport Conference held at 
Indianapolis Sept. 2425 under the 
auspices of the Aeronautical Chamber 
of Commerce. His discussion was 
based on the government’s experience 
with the preparation and operation of 
the 406 active intermediate fieids which 
have been installed since the Aeronau- 
tics Branch came into being. While 
the government is able to do this work 
at less cost than most individual com- 
munities virtue of its position in 


g 


fields need not be unduly expensive if 
proper care and vision are exercised 
in the selection of the tract and in 
planning its development. This means 
indirectly that the passion for elaborate 
airport items which has characterized 
so many costly installations in recent 
years is not necessarily justified. 

The early intermediate fields com- 
prised about 40 acres each and only 
$500 were allotted for conditioning 
each one. Fields which could be used 
practically in their natural state or 
with very little preparation, such as 
the cutting down of a few trees and 
removal of fences, were the type se- 
lected. The increase in size and speed 
and loads of civil aircraft forced more 
elaborate installations, but with the 
same care and economy. The fields 
now being put in commission comprise 
about 100 acres, have landing strips 
ranging from 2,500 to 3,000 ft. long 
and 600 ft. wide; the lighting is the 
latest, and the obstructions are care- 
fully eliminated or marked. Inter- 
mediate fields usually are L, T of 
X-shaped, and bevelling of the inter- 
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sections provides additional landing 
area in case of crosswind landings. 
Hard surfaced landing strips are not 
installed by the government because of 
their expense, but careful study of the 
soil insures selection of a site which 
will be available for all-year operations. 

The average cost of an intermediate 
field has risen to about $7,500, which 
covers.all items except the leasing of 
the site. The civic community or com- 
mercial operator basing the investment 
on the government’s experience would 
have to add the cost of the land. The 
above amount includes: 





Lighting and marker equipment........... $1,058 
Installation contract...............0.0088 2,675 
WU Rata RS oy vic 60's bas cba eAmSNeE WEE 134 
Power line extension...............sse00+ 420 
Ee Pr ee 3,160 

$7,447 


If commercial current for the lights 
is not available local gasoline-driven 
electric generators and gasoline tanks 
costing about $2,030 must be provided. 
Field preparation alone costs: 





Rigs 5 Foss tos vie oe Rika eo eae uey $836 
Clearing, grubbing and surfacing.......... 977 
N.S ics osc ccphhvi.o tt cebseen seaeeS 299 
Removing obstructions, clearing approaches 214 
ES a ae Pas, Perera So 310 
Riad ik a og an Ula tices Site ew 394 
CST MO. 5 's..s vc ven suena veaens 130 

$3,160 


The grading item covers the moving 
of only 2,300 cu.yd. of earth whereas 
the moving of an average of six inches 
of earth over two intersecting 1,800x 
600-ft. runways would involve 33,333 
cu.yd. However, such care is exercised 
in the selection of sites, that even in 
rough country the grading seldom ex- 
ceeds a maximum of 10,000 cu.yd. in 
one field. Gravelly sub-soil is the most 
desirable for the airport surface. An 
impervious sub-soil located close to the 
surface is to be avoided. A continuous 
slope not exceeding 3 per cent is ac- 
ceptible and, unless there happens to 
be some peculiar natural drainage, there 
should be some grade to carry off sur- 
face water. A certain amount of porous 
material with a natural binder is de- 
sirable. Very little drain pipe is in- 
stalled and then usually to care for 
special conditions in a small area of 
the field. The cover crop is important 
and varies with the locality. It should 
be possible to drive over the field, after 
covering, in an automobile at the rate 
of at least 30 m.p.h. without severe 
jounces. 

Maintenance amounts to about $2,000 
per year. The lighting accounts for 
half of this: ~ 


Electric current 10,000 kw.-hr. @ $0.06...... $600 
I pM iD ce 5 po nec'ov.c samaa tienen canick 91 
Paint and miscellaneous supplies............ 100 
IR ica 2 os simed no» CS a MES ae oa CE 150 

$941 


The balance includes field rental, 
salary of caretaker and district office 
supervision. 
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A discussion of the methods and apparatus for reclaiming engine oils 


Reducing 


the lubricating oil 


N AN effort to reduce lubricating 
oil expense in transport operation, 
many of the major airlines are 
using, or considering the use of, 
lubricating oil reclaimers. Devices of 
this type have been in use in the bus 
transportation field for some time, but 
their application to airplane engine 
operation is comparatively recent. 

As the oil reclaimer was developed 
primarily for automotive use, it has 
been necessary to modify the design of 
this apparatus to some degree for aero- 
nautical application. At the present 
time, however, several manufacturers 












The TAG two- 
tube Saybolt 
Viscosimeter 


Right: 
Fier, manufactured by John- 
ston & Jennings, is made in 
capacities of § and 1 gal. 

per hour 





The Alten Pure-A- 


inventory 


are offering units designed specifically 
for aeronautical use. The most im- 
portant requirement in reclaimers for 
aircraft engine oil specifically is wide 
range of temperature control. This 
calls for large easily read thermometers, 
well constructed automatic devices for 
temperature control, and accessibility 
for quick and fine adjustment. <A 
comparison of the characteristics of 
new and reclaimed oil made in the test 
division of the Wright engine plant is 
shown in the tabulation on page 642. 

There are three kinds of dirt to be 
removed from crankcase drainage, (1) 
carbon and tarry matter, (2) metal 


particles and their oxides, and (3) 
road dust and silica. Overhead air in- 
takes, air strainers, grassed-over land- 
ing field and operation above the lower 
levels of air contamination, reduce road 
An 


dust and silica to a minimum. 


By J. C. Schillaber 


analysis recently made of carbon 
scraped from a piston head of an engine 
at the Newark Airport, showed only 
3.15 per cent road dust and silica. In 
Texas, where the dust is blown io high 
levels, manufacturers experience much 
difficulty in protecting their engines. 
Whenever road dust and silica are 
liable to run to high proportions in the 
drainage, tests should be made fre- 
quently to insure that the method of 
removal is adequate. The remainder of 
the dirt, carbon and metal, is generally 
taken care of satisfactorily by filtering. 

Due to the use of high grade of gaso- 
line, and frequent changing of oil, 
acidity is reduced to a minimum. The 
acids ordinarily present in lubricating 
oil are weak, and are not harmful unless 
they exist in greater quantity than is 
usually found in new oil. They may be 
beneficial to a certain extent since they 
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increase the property of oiliness. Neu- 
tralization of reclaimed oil is generally 
obtained by the use of clays or earth 
filters. 


Reclamaiion processes 


There are two ways of handling 
crankcase drainage for reclaiming, (1) 
it can either be sent to an oil laundry 
already equipped to do such work, 
or (2) a reclaimer can be purchased. 
In the case of the 
oil laundry the 
charge is generally 
25 cents per gallon 
for finished oil, and 
since their work can 
always be checked, 
it is a convenient 
method for those 
who have only small 
amounts to handle. 
In making a selec- 
tion of plant the first 
thing to ascertain is 
whether it is re- 
claiming miscellane- 
ous drainage and 
selling it, or keeping 
customers’ oil segre- 
gated. There is no 
object in giving an 
expensive oil to a 
laundry for, reclaim- 
ing and having a 
cheaper product re- 
turned. Oil should 
be returned in clean 
barrels. It may be 
considerably off 
color, but it should 
always conform 
closely to the speci- 
fications of new oil. 

Reclaimers generally put oil through 
two processes, (1) heating to restore 
viscosity, and (2) filtering to free it 
from suspended matter. Heating is 
done electrically with suitable control. 
Certain machines heat the oil in 
batches, others use a continuous process 
where heat is applied to small quan- 
tities-of the oil as it passes through 
the apparatus. The systems are equally 
effective, but with the continuous proc- 
ess the heat can be regulated while the 
run is being made. After the diluent 
has been evaporated, the next step is 
to remove the suspended matter, and it 
is here that the greatest difficulties and 
also the greatest differences in the proc- 
esses occur. 

There are a number of different 
methods of removing particles of dirt, 
but the filtration process is probably 
the most widely employed. Fullers 
earth, diatomaceous earth, or some of 
the clays are all used, but Fullers earth 
has been particularly successful as it 
has decolorizing properties, and returns 
an optically clear oil with reduced 
acidity and odor. The use of an earth 
filter entails loss of oil due to an absorp- 
tion. There is no convention method 





for recovering the earth, which costs 
from 2 to 5 cents a pound. Oil is 
filtered while hot and sometimes under 
a pressure of one of two atmospheres. 
The proportion of earth to oil is about 
1 Ib. to the gallon or approximately 1:9 
by weight. There may be considerable 
variation from this figure, depending 
upon the amount of sludge which is 
carried through the first part of the 
process and deposited an an impervious 
coating on the filter cake. The cost of 


DeLaval reclaimer of 50-gal. capacity 


removing dirt by this method is com- 
paratively high, but the results are 
good. 

Some machines run the oil through 
cotton waste, or prepared asbestos pads 
several inches thick. There is on the 
market at the present time a form of 
asbestos that can be mixed with the 
oil and allowed to form its own cake 
as the oil runs through a suitable 
screen. The cake is evenly deposited, 
less than 4 in. thick and is sufficiently 
elastic to avoid cracking. This latter 
method returns an 
optically clear oil 
whose color is par- 
tially restored. Since 
the cake is thin, al- 
most no oil is lost. 
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washing and settling, sometimes com- 
bined with quick filtering. This method 
uses trisodium phosphate, sodium sili- 
cate, or some patented washing powder. 
Washing is generally carried on at a 
temperature of 200 deg. F., sometimes 
obtained by the direct introduction of 
live steam which not only maintains the 
temperature but also aids in the agita- 
tion. A new type of reclaimer uses 
this method, followed by a long period 
of settling. The oil is then floated off, 
and the process stopped as soon as any 
sediment appears. This machine has 
been in operation for a two-year trial 
period, and is said to give excellent re- 
sults at a low cost. 

Whatever methods are employed for 
cleaning, the result should be an opti- 
cally clear, brilliant oil, regardless of 
color, and tests should show it to be 
free from any filtering material or 
clearing substance. If it is decided that 
a dark oil is permissible, centrifuging, 
washing, filtering through asbestos or 
other substances, will give good results. 
For a light colored oil the various clay 
and earth treatments will have to be 
used. 

The cost of reclaimers based on ca- 
pacity lies between $4.50 and $16 per 
gallon of finished oil. Capacities vary 
up to 200 gal. per 24 hours, and 
prices from about $600 to $3,000. The 
net cost of reclaimed oil varies from 3c. 
or 4c. a gallon to as high as 22 or 
23 cents—lower figures being reported 
from the south and southwest. Fifteen 
per cent is the average reclaimer loss, 
depending upon the type of machine 
used and the amount of diluent to be 
removed. For aviation oii, the loss 
due to reclamation is more than it 
should be because wastage occurs 
chiefly in absorption of oil by the 
filtering process, and not in evapora- 
tion of the diluent- There is also a 
saving not immediately apparent in the 
reduction of new oil inventory not only 
in money invested but also in space 
freed which may be valuable for other 
purposes. 


Testing reclaimed oils 


There are two methods of testing re- 
claimed oil. The first is the very prac- 
tical way of making a test run in 


Comparison of new and reclaimed oil used at the 
Wright Aeronautical Corporation (DeLaval) 


New Oil Reclaimed 


The best results are Specified gravity (at 60 deg. F.).......... 91 9115 
obtained from this Baume (at 60 deg. F.)...............-45+ 23.7 23.6 
: . pe A a ae 476 470 
method when the oil Burning point (deg. F.)...............-- 519 520 
has first been washed. Wile deat Glan. F) sce coco ccs ep ece cone 37 37 
The product may be la igee ine aaa Nil Trace 
optically clear but Carbon residue (per cent)................ 1.48 1.55 
dark in color. = Dag ON 5s Ce SS 10 Re 
A third method ES iiveds suas Deed came tate races cee Nil i 
of eliminating extra- Alkalinity ee ee viect ee pepeess Nil Nil 
Per cent distilled up to 410 deg. F........ 3 3 
neous matter from Per cent distilled 410-572 deg. F......... 10 “ 
the drainage is Viscosity, saybolt at 210 deg. F. (sec.).... 119 107 
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service under known conditions, and 
comparing with results obtained from a 
similar run using new oil only. This 
system offers almost unsurmountable 
difficulties, however, as there is little or 
no assurance that test conditions will 
be identical, and that the results may 
be misleading. The second, and safer 
method, lies in a combination of di- 
rect comparison testing and laboratory 
analysis. An ideal set-up for this sort 
of test would be a complete lubrication 
record showing (1) the amount ‘of 
lubricant used against miles flown, (2) 
the repair bills on engines (charted 
from month to month, to show failure 
of an engine part due to poor lubrica- 
tion), and (3) records of analyses of 
the reclaimed oil. This should afford 
sufficient data to determine the amount 
of money saved, directly and indirectly, 
and would continually check the annual 
efficiency of the system. 

Suggested laboratory tests follow. 
These tests may be used for new or 
reclaimed oil and can therefore be used 
as a basis of comparison. 


1. Gravity A.PI, The A.P.I. scale 
is standard for the petroleum industry. 
The reading should coincide with, or be 
very close to, the gravity of new oil. 


2. Viscosity—Saybolt universal. This 
is reported as so many seconds at 100, 
130, and 210 deg. F. Different tem- 


peratures are specified because at any . 


one temperature the viscosity curve 
might coincide exactly with that of the 
new oil but be considerably off at some 
other temperature, which might be 
critical for the conditions under which 
the oil is used. It is recommended as 
good practice to restore the oil viscosity 
as nearly as possible, within 2 or 3 
per cent. 


3. Flash and Fire—Cleveland open 
cup. Here the difference between re- 
claimed oil and new oil might show up 
as much as 30 or 40 deg. deg. F. or 
more. If it tallies with the new so 
much the better, but it may read low 
on account of the heavy ends of the 
fuel which are sometimes left in to 
prevent excessive viscosity. A slight 
amount of diluent has an effect on the 
flash point, but the flash and fire points 
should not show a marked tendency to 
approach each other. 


4. Conradson carbon residue test. 
This test will probably yield lower 
values for reclaimed oil than for new 
oil, but is to the advantage of the re- 
claimed oil, as it is an index of the 
tendency of the oil to form carbon. 
The residue contains road dust and 
silica, metal, and carbon which may be 
analyzed and the percentage of each 
shown. 


5. Acidity. Acidity may be given in 
terms of oleic acid by per cent volume, 
or it may be given as the neutralization 


number, or the number of milligrams of 
potassium hydroxide to neutralize one 
gram of oil. 


6. Pour test. This test indicates the 
lowest temperature (deg. F.) at which 
the oil will flow. The figure should be 
as low as that for new oil. If it is 
much lower note the diluent content. 


7. Water or moisture control. In an 
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airplane engine with rapid oil circula- 
tion, water would not be expected to 
give much trouble. If it is found the 
reclaimer must be run at a temperature 
high enough to drive off the water. 
The figure should be as low, or lower 
as that for new oil. 


8. Diluent. This is reported as per 
cent by volume and may exceed the new 
oil figure. 
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Aviation enters 


the merchandising era 


By B. D 


. DeWeese 


General Manager, Stinson Aircraft Corporation 


the first flight of the Wright 

Brothers against the advent of 
the gasoline buggies of Haynes and 
Olds; yet its progress has been slow 
when compared to that industry. Some 
7,000 airplanes are in use against some 
25,000,000 automobiles. 

Much of this difference in progress 
can be attributed to the fact that engi- 
neers have dominated the aviation busi- 
ness, while salesmen have held the 
upper-hand in the automobile industry. 

We all must admit one other draw- 
back—it requires more skill to fly a 
plane well than it does to drive a motor 
car. The difference is not as great as 
the production figures indicate, however, 
as there are some 17,000 licensed pilots 
in the country, and some 5,000 more 
are being taught to fly each year; 
therefore we cannot put full blame of 
the backwardness of our industry on 
any dearth of flyers. Neither can we 
blame the weather, as many airlines are 
now flying more than 90 per cent of 
their year ’round schedules, and indi- 
viduals are piling up time every day. 

During this same period our industry 
was “stunting” and trying to demon- 
strate its ability to fly upside-down. 
Thousands of people would drive hun- 
dreds of miles in their automobiles to 
see our “circuses.” We mentioned 
thrills in a husky voice, but did not try 
to sell these people on the value of our 
planes as a transportation utility or tell 
them about the pleasure and fun of fly- 
ing up in the wide open spaces. 

Nowadays we are telling the folks 
about speed and more speed and for- 
getting for the moment that the greatest 
deterrent to flying is fear. Why not 
talk about strong planes, comfortable 
planes, quiet planes, radio beacons, 


VIATION is as old as the auto- 
mobile business if we measure 





smooth landing fields and other features 
which apply to present-day flying. 

But—our opportunity has come — 
those 25,000,000 automobiles have caused 
a traffic problem. The Sunday rid2 is 
not the fun it used to be, as too many 
want to frolic on those available grassy 
spots. The roads are full of automo- 
biles and you can’t get anywhere any 
more. Yes, truly, here’s our chance. 
Will we step in on this situation and 
sell our wares? Our engineers have 
done a good job. Our production, men 
are learning how to get the costs down 
and build trouble-free planes at low 
prices, but what about selling? 

Where are the aviation merchandisers ? 
We may have a few individual stars, 
but where is the group effort coming 
from? This group selling is vital if 
we are to create the desire to own an 
airplane in the minds of a portion of 
these millions of people who drive good 
automobiles, motor-boats, etc. 

Mr. Lindbergh has contributed more 
to individual flying than any other man, 
and now is helping family flying, but 
the industry as a whole cannot expect a 
few individuals to do it all. Who will 
be the Nashes, Jordans, Grahams and 
Faulkners of our industry? 

The Ludingtons and the E. L. Cord 
airline interests are helping with low 
rates which greatly increased group 
flying on all airlines, and many claim 
that this will convert tens of thousands 
to flying as individuals; but this is too 
slow. We must get quicker action by 
group effort. 

Only the mossbacks will disagree with 
the fact that our industry has entered 
the merchandising era. Only those 
companies who realize this fact and act 
upon it will prosper, as subsidies. must 
wane and sooner or later all of us will 
be called upon to stand on our own feet. 
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The quest of speed forces refinement in plane and 


engine design but indicates a wide variety in individual 


appearance of airplanes. The machines which figured 


in the Thompson Trophy Race and the Schneider 


Trophy Contest represent a broad range of types and 


their salient features are discussed in this article 


HE National Air Races in this 
country and the Schneider 
Trophy Contest in England 
have brought into the limelight 
the most successful and novel racing 
planes produced in 1931. The machines 
at Cleveland set up new transcontinental 
and Thompson Trophy records, while 
the Supermarine-S.6B made several 
F.A.I. records in addition to a new mark 
for the Schneider. The American land- 
planes represent the fastest non-military 
machines of recent production any- 
where and their innovations represent 
important steps in design. 
Planes prominent in the field of high 


-speed include the Gee Bee Super Sport- 


ster, produced by Granville Brothers 
Aircraft, Inc., Springfield, Mass., of 
which Robert L. Hall is chief engineer ; 
the Solution II, E. M. Laird Company, 
of Chicago; the We-Will, Wedell- 
Williams Air Service, Inc., New Or- 
leans; the San Franciscan, built by 
Keith Ryder under auspices of the San 
Francisco Air Race Association, and 
the Vickers-Supermarine-Rolls Royce 
product, designated as the S.6B, that 
won the Schneider. 

It is particularly noteworthy that all 
the American racing planes are air- 
cooled, a practice made possible by the 
introduction and refinement of N.A.C.A. 
engine cowls. Streamlining of the un- 
dercarriage, most effective enemy of 
power from constantly improved en- 
gines, has been the object of much con- 
temporary attention and of further re- 
search for this year’s grist of racers. 


Most conspicuous is the success with 
reduction of cockpit drag on two ma- 
chines and the unusual close coupling 
achieved in the Gee Bee Super Sport- 
ster. 


Supercharging 


The quest for increased speed has in 
recent years centered chiefly around 
problems of cleaner air plane design, 
but has been extended to include the 
engine as well as the plane. The result 
is that the Gee Bee, Wedell-Williams, 
and Laird racers are powered by the 
Wasp Junior, supercharged from 300 to 
about 525 hp. (some 100 hp. more than 
the Senior Wasp), which weighs only 
560 Ib. as compared with 775 lb. for 
the Wasp Senior. 

Though we have scored successes in 
the development of land racing planes in 
this country, we have done nothing in 
recent years with fast seaplanes. Some- 
thing in this category may be expected 
from the $200,000 research fund avail- 
able to the Navy for high speed exper- 
iments. In the meantime, world honors 
go without reserve to the British who 
in 1929 produced the Supermarine S.6 
to achieve a world speed record of 357 
m.p.h. and in about six months this 
year refined that type in model S.6B 
to push the mark up to 408.8 m.p.h. 

One engine was used for the 
Schneider race and another, called a 
“sprint” engine, for the high speed 
record. The former developed 2,300 
hp. and the latter 2,600 hp. In design- 
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ing these power plants it was intended 
that they should be able to run at full 
throttle for at least an hour. By the end 
of April the experimental engines would 
usually last only about twenty minutes 
before a failure occurred. By the middle 
of July the engines could be run only 
30 minutes without a breakdown. An 
hour’s run was not acheived until 
Aug. 12. 


Reducing cockpit drag 


In their efforts to reduce drag, de- 
signers of at least two American ma- 
chines have introduced extreme methods 
of housing the pilot. The Gee Bee 
cockpit is faired into the vertical stab- 
ilizer and becomes almost a part of that 
member. The pilot is completely en- 
closed, his head being surrounded by a 
“half-dome” windshield and by the high 
turtle deck fairing which merges with 
the fin. 

The cockpit of the Laird Solution II 
is in about the same relative position 
in the fuselage as is that of the Gee 
Bee—about three-fifths of the distance 
from the nose to the tail—but is faired 
into the trailing edge of the upper wing, 
the turtle-deck behind the pilot’s head 
sloping downward so that the vertical 
stabilizer is distinct and conventional. 
The Laird cockpit is enclosed by three 
units. There are two side cowls which 
are hinged at the top longeron and when 
closed join with the trailing edge of 
the wing on which are a pair of guides 
carrying the windshield. When the 
windshield is slid back into the closed 
position it automatically locks the side 
cowls and makes an unbroken line along 
the top of the turtle deck. 

This presents practically no frontal 
area, while the Gee Bee “dome” pro- 
trudes about 8 in. into the slipstream. 
By the same token the latter provides 
slightly better visibility ahead than the 
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The general design 
characteristics of three 
prominent racing 
planes. Left: the 
Wasp-powered Laird 
Solution II, Right: 
the Supermarine- Vick- 
ers-Rolls Royce 8.6B 
Below: the Wasp Gee 
Bee Super Sportster. 





former. 


Visibility from both machines 
is greatly impaired by the wide noses 


and fat fuselages. So limited is the 
vision from the Laird that Doolittle 
flew several miles to the right of the 
markers along the federal airway in 
navigating his way east for the new 
transcontinental record, and flew each 
lap of the Thompson blind except for 
side views and the mental picture he 
would get of the next leg as he rounded 
each pylon in turn. 

In contrast to these two, the cockpit 
of the Wedell-Williams racer reflects 
very little streamlining effort. The 
windshield is conventional, rises several 
inches above the fuselage and is wide. 
The turtle deck back of the cockpit is 
as high and wide as the windshield, and 
fairs away to a conventional set of tail 
surfaces. 

It is interesting that the same highly 
developed streamlining which - char- 
acterizes the British Schneider ma- 


chines has not been applied to the cock- 
pit arrangements. The windshield does 
not enclose the pilot’s head completely, 
though it does conform to the turtledeck 
fairing from engine cowl to tail. In 
fact the windshield is but a transparent 
portion of that fairing, hinged at the 
forward edge for opening upward and 
forward. Since the fuselage is nar- 
rower than those of the American ma- 
chines (because of the water-cooled en- 
gine) and since the fuselage is longer, 
the range of vision is much greater, 
particularly as it is possible for the pilot 
to extend his head beyond the cockpit 
rim by virtue of the U-shaped opening. 
The cockpit and windshield design on 
the San Franciscan resembles closely 
the Supermarine type. 

Streamlining of the Gee Bee fuselage 
involved much careful moulding to pro- 
duce its extreme form. Wood bulkheads 
covered with hammered aluminum fillets 
are clamped to the forward sections of 


Comparative specifications of five speed planes 


Plane and Engine 


Weight 

Span Chord Length Empty 

(Ft-In.) (in) (Ft-In.) (Lb.) 
(Sates mame ested 23-6 50.4 15-1 1,400 
ate sane Tees 21-0 8 =§=42.0 19-6 1,580 
vGheeeaaee wares 21-4 60.0 17-6 800 
SF ft See re 26-0 60.0 21-0 otaee 
Cuvee eesseusers 30-0 8668.0 27-9 4,030 








the fuselage and serve to build up the 
wing stubs to a streamline section. 
Rearward from the front of the cockpit, 
fairing strips were generously em- 
ployed to produce the characteristic 
fuselage shape and fair it into the tail 
surfaces. Chrome molybdenum steel was 
used in fuselage and tail structure. 

The Laird fuselage is constructed of 
duralumin tubing joined with steel 
sleeve fittings and trussed with tie-rods. 
The Wedell-Williams fuselage was built 
of chrome-molybdenum steel and steel 
wires. All welding was done by J. R. 
Wedell himself. A metal monocoque 
fuselage, oval in cross-section, was 
adopted for the San Franciscan. The 
fuselage of the S.6B likewise is of 
metal, with the metal skin so designed 
as to take practically all the stresses. 


Undercarriages 

Undercarriages have always been the 
source of more parasitic drag than any 
other unit of the airplane, a matter of 
particular concern in the racing plane. 
Notable advances in the reduction of 
their resistances have accompanied the 
demand for more speed, as it became 
evident that smoothing up of the air- 
plane’s surfaces in the light of in- 
creased aerodynamical knowledge con- 
tributed improvements in performance 
commensurate with the addition of 
horsepower to the engines. Better 
streamlining of the undercarriage parts, 
including use of retractable and cowled 


Wing Power 

Gross Loading Loading Wing 
Weight (Lb. per (Lb. per) High Area 
(Lb.) SqFt.) Hp.) Speed* (Sq.Ft) 
2,280 30.20 4.26 269. 75 
2,482 22.16 4.68 258. 112 
942 14. 50 3.60 200. 65 
Sapte Cr dtebeae ‘es 255. = 
5,995 41.30 2.60 408.8 145 


*Approximate in some cases. Estimated from best data available. 
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landing gear assemblies, is a distinct 
feature of the 1931 models. 

The undercarriage of the Gee Bee 
has a tread of 5 ft. 114 in. The wheel 
and strut assemblies constitute two legs, 
each about 4 ft. long and extending 
downward vertically from the center 
section stub, as viewed from the front. 
Each leg is enclosed except for a small 
cutaway between the struts close to the 
wing. The three main struts are 
roughly in the shape of the letter N, 
attached to the center section wing stub 
at the upper end and carrying a pair of 
wheel forks at the lower end. The 
forward leg of each N’ incorporates an 
oleo shock absorber. The legs are wire 
braced to the center line of the fuselage 
and to points on the wing about two 
thirds of the distance from the fuselage 
to the tips. 

The undercarriage of the Solution II 
differs widely. The wheel tread is much 
narrower, being only 4 ft. 5 in. wide, 
and the struts extend to the wheels 
diagonally from the bottom longerons. 
The forward members are in the form 
of a Y with each strut incorporating 
two Cleveland Pneumatic shock ab- 
sorber units. Struts and wheels are 
completely faired in. There is a single 
streamline wire between the two legs 
above the wheels and flying wires to 
the top of each wing strut. 

The Wedell-Williams undercarriage 
differs from either of the foregoing. It 
consists of two independent and entirely 
cowled legs; the forward strut in each 
is a heavy tube running from the upper 
longeron to the short axle and the drag 
strut runs from the lower longeron to 
the axle. Each axle is at right angles to 
the struts and extends outward far 
enough to permit clearance for the 
wheel cowls, The undercarriage is wire 
braced, one wire connecting the two 
wheel hubs in place of a solid axle. 

The San Franciscan has a folding 
undercarriage which includes a number 
of new ieatures. There are two stiff 
struts attached at the upper ends to the 
center section stubs and extending to 
the outer ends of the axle are only slight 
forward and outward angles. Two brac- 
ing struts extend from points about 1 
ft. from each end of the axle to points 
on the longerons about half the depth of 


the chord. 
wheels. 
from the ends of the axle to the center 
line of the fuselage on the same plane 
with the forward struts. 

When .retracted the wheels fit only 
partly into recesses in the bottom of the 
wings. A wumnique connection between 
the gear and the stabilizer automatically 
adjusts the latter to compensate for 
changes in position of the wheels. The 
axle does not allow much clearance of 
surface obstructions and the forward 
bracing members have to take the 
major shock of landing. The wheel 
tread is 3 ft. 6 in. 

While streamline struts are used in 
the S.6B machines, there is no attempt 
to enclose forward and rear members 
because of the distance between them. 
The floats are wire braced fore and aft 
and across, and to points on the wing. 
Into the pontoons 
are built the steel 
fuel tanks and 
along their entire 
upper surface are 
water cooling ra- 
diators, insulated 
from the fuel 
tanks to prevent 
gasoline evapora- 
tion. The star- 
board float carries 
more fuel than the 
port to compen- 
sate for the en- 
gine torque, which at 


It is equipped with air 


full throttle 


has the effect of transferring 500 
Ib. of fuel from one float to the 
other. It was necessary also to pro- 


vide an elastic framework for this float 
radiator system to prevent its buckling 
when full of hot water. These floats 
also have improved aerodynamic char- 
acteristics over previous S models. 
They are almost as long as the planes 
themselves-measuring 27 ft. 14 in. 


Engine installations 


The American racing planes have air- 
cooled power plants, calling, of course, 
for careful cowling to reduce frontal re- 
sistance. The Gee Bee, Laird, and 


Wedell-Williams machines are powered 
with the special radial Wasp Junior, 


There is also wire bracing 
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and are equipped with full N.A.C.A. 
cowls, slightly modified. That on the 
Wedell-Williams appeared to have been 
modified more than the others, having 
slight bulges near the forward rim 
to accommodate engine projections. 
Streamlining of the San Franciscan and 
the Howard was simplified by the in-line 
characteristics of their. Menasco and 
Gipsy engines. 

Contemporary popularity of air-cooled 
engines in American racing planes is 
due to the simplicity of installation and 
maintenance as compared with the 
highly delicate system of water and oil 
cooling attending a water-cooled unit. 
An extreme example of the difficulties 
the latter involve is afforded by the 
British Schneider machines. The ex- 
terior of the S.6B is composed almost 





The cockpit and windshield of the San Franciscan 


entirely of radiating surfaces. The wing 
skin is composed of water radiators, into 
the sides of the fuselage have been built 
pipes for cooling oil, while even the 
vertical stabilizer is an oil cooler. And, 
as mentioned above, the tops of the 
floats also include water radiators. 
There is plenty of opportunity for mal- 
functioning of such a complicated array. 

However, air-cooled racing power 
plants have been practical only in the 
few years since the introduction of ef- 
fective cowling, and even with the best 
cowl design their streamlining has not 
been refined to the degree possible with 
water-cooled installations. Though at 
present not prominent for racing in this 
country, water-cooled engines would be 
the only possible type for competition 
in anything of the Schneider class. 





The cockpits of the Laird Solution II (left) and the Gee Bee (right), showing the windshield arrangement of the former 
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It was necessary this year to increase 
the area of the cooling surfaces so that 
the higher powered Rolls Royce R en- 
gine, the 1929 model of which was run 
at reduced throttle on account of the 
tendency of the engine to heat up, might 
be flown at full throttle with safety. The 
area of the wing was slightly increased 
and internal reconstruction of the oil 
cooling system increased its effectiveness 
about 40 per cent, without adding to the 


external area of the fuselage. All the 
high speed machines have metal 
propellers. 


Wing areas 


The Laird is the only biplane in the 
group. All wings are tapered, the most 
extreme being those of the Gee Bee, 
which taper off quite sharply from a 
point on the trailing edge about two 
thirds the distance from the fuselage to 
the tip, and those on the San Fran- 
ciscan, which have a chord of 5 ft. at 
the root and 2 ft. near the tip. The Gee 
Bee wing has an angle of incidence of 
3 deg. and dihedral of 4.5 deg., while 
those on the other machines have very 
small angles of incidence and virtually 
no dihedral. 

Wings on the Gee Bee, Laird, Wedell- 
Williams and San Franciscan are built 
up of wood spars and ribs in conven- 
tional manner. The first two are fabric 
covered; the Wedell-Williams wing has 
a very thin section (modified N.A.C.A. 
M-10) and is plywood covered to pro- 
vide additional strength. Plywood is 
used also on the San Franciscan, which 
has an M-6 section. The S.6B wing is 
metal inside and out, the radiator skin 
being designed to take the torsional 
loads. This radiator is made of two 
thin sheets of duralumin, spaced with 
thin strips of the same material to pro- 
vide area for the circulation of water. 
Unlike the corrugated wing radiators 
used in earlier American racing ma- 
chines, the English type has a smooth 
outer surface which offers no more fric- 
tion than a cover of fabric. 

External bracing of the wings in all 
cases is of the conventional form with 
streamline wires. On the Gee Bee the 
wires run through the wheel cowl, in 
which openings have been cut to permit 
a 4-in. travel, and are connected with 
the heel of the undercarriage. The 
Wedell-Williams machine has more 
wires than the Gee Bee, some of them 
being connected with the wheel hubs. 
The Laird has the typical broad. Laird 
strut between the upper and lower wings 
and ailerons are attached only to the 
lower wing. Ailerons of the 1931 ma- 
chines on the whole are conventional, 
though those of the San Franciscan are 
notable for being covered with corru- 
gated duralumin. 

Although the S.6B is 745 Ib. heavier 
than the S.6 of 1929, the wing span, 
chord and area are the same. Addi- 
tional lift was secured by re-setting the 
angle between the floats and wings and 
by careful re-designing of the floats. 


The floats are longer than before but 
the drag per unit area has been 
decreased. 

The most unique aspect of the Gee 
Bee from the designer’s standpoint is 
the close coupling, which has been 
achieved in the face of former almost 
universal skepticism of its practicability. 
Earlier attempts in this direction have 
usually resulted in serious difficulties 
with stability and control. The overall 
length of 15 ft. 1 in. is but 60 per cent 
of the span, a very unusual relation in a 
monoplane; the diameter of the pro- 
peller—8 ft. 2 in—is more than half 
the length. Tail surfaces are but little 
larger in proportion to the wings than 
is standard practice with much longer 
fuselages. Horizontal tail surface area 
is 20 per cent of the wing area. The 
stabilizer comprises 8.4 sq.ft., the ele- 
vator 6.95 sq.ft., the fin 2.2 sq.ft., the 
rudder 4.9 sq.ft. The rudder is high and 
narrow, and has a curve suggesting a 
battleship stern. The rudder of the 
Laird is wider in proportion to its 
height, that of the Wedell-Williams 
even more so, and that of the San 
Franciscan also suggests the battleship 
stern. 

The most unusual fin is that of the 
Gee Bee, on which the fuselage has been 
merged, as previously stated, with an 
extreme form of cockpit fairing. The 
top of the fin is only about 6 in. above 
the top of the turtle deck. Elevator and 
stabilizer surfaces are quite conventional 
on these planes, though the elevator of 











Two interesting under- 
carriages: (left) the 
folding San -Franciscan 
unit, Below: the de- 
tail of the Gee Bee 
landing gear. 


the Gee Bee is notable for its relatively 
high aspect ratio. 

Tail flutter developed on the S.6B 
during one of the early test flights by 
Squadron Leader Orlebar, who avoided 
a serious accident by making an immedi- 
ate landing far from the Calshot base. 
Mass balances on ailerons and rudders 
were introduced to correct’ this 
tendency. They are small streamline 
weights carried on arms extending in 
front of the hinges of the control 
surfaces. 

Another difficulty was the tendency 
of the machines to “hunt,” that is, to be 
unstable longitudinally at extremes of 
the speed range. The planes were 
found to be exceptionally sensitive to 
minute changes in the position of center 
of gravity; to obtain the most favorable 
center of gravity position it was neces- 
sary to reduce weight aft. Since this 
condition became evident only in the 
latter periods of training, R. J. Mitchell, 
the designer, effected a change in 
weight distribution by substituting fabric 
covered rudders for the original metal 
ones. 

Trimming the machines to fly. with- 
out undue pressure on stick or rudder 
was another problem. Since altera- 
tions in the angle of incidence in the tail 


trimmed with accuracy. 
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ILOTS who are to be trusted 

with valuable equipment and who 

must conform to strict flying 

schedules with mail and passen- 
gers must be scrutinized carefully be- 
fore employment. Since heavy labor 
turn-over is costly to the operating 
company and demoralizing to person- 
nel, Boeing Air Transport has em- 
ployed few new pilots, recruiting its 
flyers from co-pilots who have been 
appointed only after they have demon- 
strated abilities to handle their jobs 
efficiently and to cooperate with their 
fellow employees. 

All co-pilots now being employed are 
recruited from the Boeing School of 
Aeronautics, a subsidiary. It has some- 
times happened that a co-pilot with 
1,000 or 1,200 hours flying time in some 
other organization to his credit, is apt 
to think he knows more than the regu- 
lar pilots. He is not satisfied to remain 
a co-pilot longer than a few months, 
and starts asking for a regular pilot’s 
‘job, which causes dissension and fric- 





Selecting and training 


Boeing’s system for schooling flying personnel 
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transport pilots 


By H. TI. Lewis 


Chief Pilot, Boeing Aw Transport 


ana George I. Meyers 


Chief Pilot, Boeing School of Aeronautics 


tion. It has proved to be a better 
policy to take young pilots from the 
school and train them with the line 
personnel. By the time they have had 
about 1,500 hours as co-pilots they are 
well worked into the organization and 
know all the rules and regulations, 
whereas a new man coming in does not 
have all this information and does not 
adapt himself so readily. 

After approximately 1,200 hours an 
able co-pilot is considered for a reserve 
pilot position, to fill any vacancy which 
may occur. Such a position carries 
the same responsibility as a regular 
pilot. The line now employs 41 regu- 
lar pilots and thirteen co-pilots. Seven 


Several types of planes are used in the Boeing School of Aeronautics in teaching students—future transport pilots—to fly 





of these latter were taken from the 
Boeing School, the remaining six having 
been employed before the school had 
students available to fill the positions. 


Young pilots preferred 


Pilots around the ages of 20 to 22 
are the most desirable from a standpoint 
of employment tournover, and an age 
limit of 30 years has been set for hir- 
ing co-pilots. This limit is placed as 
younger men have more adaptability 
for training along the lines desired, and 
because three or four years are required 
for a co-pilot to qualify himself for a 
reserve flying position. The younger 
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the pilot at the beginning the longer 
flying service can be expected of him 
and consequently less turnover in pilot 
personnel. 

Forty years is usually considered the 
limit of age usefulness of an air mail 
pilot, although there are three men now 
flying on the line who have passed this 
limit. Some of the best pilots are in 
the neighborhood of 36 years of age. 
This does not mean that their age is 
the cause of their excellence, but rather 
the long years of experience while fly- 
ing the air mail, in encountering and 
surmounting all kinds of bad weather 
obstacles. It is found, however, that 
younger men usually make the best 
pilots because of their greater vigor 
and quickness of response. 

In 1929 the inauguration of a double 
schedule necessitated 
the employment of 
several new men to 
augment the old air 
mail group which 
had continued with 
B.A.T. after the Post 
Office relinquished 
the job of flying the 
mail. Most of the 
new pilots were ob- 
tained from _ the 
Army and Navy, and 
a few from various 
civilian routes. With 
the beginning of tri- 
engine service which 
required the use of 
two pilots on each 
transport, it was 
necessary to employ 
a number of co-pi- 
lots, but since the 
first students grad- 
uated from the school 
the transport divi- 
sion has called on the 
former for its requirements of co-pilots 
as the need has arisen. 

Although the co-pilots furnished by 
the school to the transport service have 
not been in service long enough to 
draw many conclusive comparisons, it 
is apparent that they are better than 
the average non-technically-trained co- 
piiots taken from other sources, even 
when compared with men who have 
had up to 2,500 hours flying experience. 
They have a knowledge of navigation, 
(which few of the older pilots have 
taken into consideration), and second, 
they have complete information on the 
latest development and usage of in- 
struments, (which fewer of the older 
pilots rely upon). It is essential that a 
pilot have the latest knowledge of in- 
strument flying in order that he may 
use that knowledge in emergencies. 

While the co-pilot naturally cannot 
be expected to assume the duties of a 
pilot without further training the nor- 
mally competent flying student should 
be able to handle tri-engined planes, 
solo, after approximately 100 hours as 
co-pilot. Senior pilots give co-pilots 
























instructions and assistance in flying 
these planes and after a time the latter 
is permitted to fly them to further his 
own experience. When clear weather 
prevails the senior pilot generally per- 
mits the co-pilot to do most of the 
flying with some landings and take-offs. 
In fact, most co-pilots fly more than 
the regular pilot. They fly longer 
owing to the fact that they have no 
particular responsibility and are under 
no great strain. 


A broad training 


Present day transport pilots can 
hardly be compared in training and 
technique with those of ten or fifteen 
years ago. At that time the aim in 
training was to give the student suffi- 
cient instruction to per- 
mit him to get off the 
ground and back again 
without damaging the 
plane or himself. After 
he had reached that de- 
gree of proficiency, a 
few stunts and several 
difficult maneuvers were 
given and the student 
proceeded to advance on 
his own. To meet the 

requirements of to- 
day’s_ transport 
companies, he 
2 must have many 
hours of advanced 


George I. Meyers, above left, 
and H. T. Lewis 


training in handling his plane in a 
smooth, easy and safe manner, and, in 
addition, he must be schooled to fit 
into a highly specialized commercial 
organization. In the early days a stu- 
dent pilot did not have in view the 
prospect of affiliating himself with some 
large transport company. All he could 
look forward to were short passenger 
hops, cross-country flights, or circus 
performances at fairs. 

In order to give present student 
pilots as broad training as possible up 
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to the point of receiving their trans- 
port licenses, they must have experience 
in flying different types as well as 
planes of various weight, power and 
speed. They must be able not only to 
take a plane off the ground and land 
it again, but also be able to take a 
cross-country trip, lay out the course 
and fly by instruments. They must 
have experience in flying at night. 
The latter requirements are becoming 
more and more important. 

The course in the Boeing School of 
Aeronautics is laid out to give as varied 
a training as possible in several types 
of airplanes. In a small open plane the 
student is taught to perform all the 
maneuvers of flying, such as vertical 
turns, gentle, medium and steep “eights,” 
spins, wingovers and side slips. He 
must perfect himself in these maneu- 
vers to the point where he is smooth 
and positive on the controls and always 
sure of his position with reference to 
the ground. He is then required to 
make left and right spins of two turns 
each and to come out within one-eighth 
to one-fourth turn of the desired point. 
Thorough training is given in how to 
handle a plane in case of a forced 
landing, and in getting into small fields. 
The student must also learn how to 
read the instruments, and to place trust 
in them instead of in his own reactions. 
This is accomplished through instru- 
ment flying in a hooded cockpit. In 
addition to handling the controls, the 
embryo must know whether his engines 
and plane are functioning perfectly and 
must be able to make minor repairs in 
case of a forced landing away from an 
airport. He must be able to navigate, 
have an understanding of meterology, 
and know how to operate and make 
minor adjustments on radio equipment. 
In addition to this training he is given 
time on both large and small cabin 
planes, and on Boeing mail planes. 
From the beginning, the student is 
instructed how to take care of equip- 
ment placed in his care. He is taught 
to realize that an engine and plane are 
mechanical devices which if pushed to 
its limit will not give the best service. 
Never during the course is the 
student led to think that the train- 
ing given him will place him in a class 
to compete immediately and without 
further experience with old air mail 
or transport fliers. 

The personal relationship of the 
prospective pilot to his employer and 
fellow worker cannot be over-empha- 
sized. He is taught in the school to 
realize he is a personal representative 
of any company for which he may be 
working. His general apperance, his 
attitude toward his duties, his coopera- 
tion with his fellow workers are noticed 
by the public and creates the impression 
by which the organization is judged. 
Thus the pilot’s appearance and his 
ability to cooperate with others are not 
the least important attributes going to 
make for his success. 
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AVIATION 


moves to 


new offices 


N INVITATION is extended to 
our readers to visit our new 
editorial offices on the 28th 
floor of the recently completed 

McGraw-Hill Building at 330 West 
42d Street, New York. This 33-story 
edifice is unique in that it is the largest 
structure in color in the world and is 
readily distinguishable because of its 
wide horizontal bands of blue-green 
terra-cotta blocks at each floor level. 
The plans were drawn by Raymond 
Hood, who designed the News Building 
in New York, the Tribune Tower, Chi- 

. cago, and has been prominently identi- 
fied with the architectural development - 
of Radio City, New York, and chief 
architectural consultant for the Chicago 
World’s Fair. 

Concentrated in this new home, less 
than five minutes’ walk from Times 
Square, will be the headquarters of, not 
AviaTION alone, but 33 other McGraw- 
Hill Publications, the McGraw-Hill 
Book Company, and three more affiliated. 
companies. In addition to the benefits 
to be derived from this close association 
of McGraw-Hill units, our editors will 
be able to cooperate more closely with 
the various engineering societies through 
the use of a large auditorium provided 
specifically for the purpose. The move 
is scheduled for late October, and we 
‘shall be at home after Nov. 1. 


The south side of the new McGraw-Hill Build- 
ing, 330 West 42d Street, between 8th and 9th 
Avenues, New York City. AVIATION’S offices 
are grouped about the corner facing the camera 
on the 28th floor (the second below the topmost 
setback). The floors below include departments 
devoted to the production and service work of 
AVIATION and other McGraw-Hill publications. 
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Some of the problems which have confronted local operators in their efforts to develop 


express service, from surveys made by Monte S. Abrams 




















Air express connections of the 
Railway Express Agency 


diction of those enthusiasts who 

are convinced that the near future 

will see all classes of commodities 
from carpet tacks to soft coal being 
transported by air, shippers today show 
very little. tendency to make extensive 
use of the air express facilities which 
have already been established. During 
the first six months of 1931, the De- 
partment of Commerce reports a total 
movement of domestic express matter 
of 1,129,976 lb. In this total are in- 
cluded the operations of the Ford Motor 
Company, which is purely a private ex- 
press venture and does not represent in 
any way public support of established 
air express lines. Their total of 882,- 
551 lb. when subtracted from the amount 
reported for the country at large leaves 
only 247,425 lb. moved by regularly 
organized companies. This figure must 
be further reduced to make allowance 
for the multiple reporting of shipments 
to the Department of Commerce. Their 
total figures are obtained by adding up 
the poundage reported carried by each 
individual airline——thus certain ship- 
ments moving from New York to Los 
Angeles may enter the total threé times, 


I: SPITE of the optimistic pre- 











Perplexities of 


air express 


one credited from New York to Chi- 
cago, one for the Chicago-San Fran- 
cisco run, and one for the move be- 
tween San Francisco and Los Angeles. 
Not having available the details of each 
individual shipment, it is impossible to 
evaluate accurately the exact total 
weight carried, but taking into account 
the possible number of double and 
triple entries, it is not unreasonable to 
suspect that the figure remaining after 
deducting Mr. Ford’s shipments, should 
be reduced by at least 20 per cent. On 
this basis it is quite probable that not 
over 200,000 Ib. of express matter 
moved by air between January and 
June of the current year. During the 
same period, the air mail operators re- 
corded a total weight carried of 4,332,- 
714 Ib. 

There is little doubt but that the 
question of rates has been one of the 
greatest retarding factors in the de- 


TACOMA PUBLIC LiBRAgY 


velopment of air express. Under pres- 
ent conditions there is no way to get 
around the fact that it costs more to 
transport gods by air than it does by 
any other known means of carriage. 
To be sure, speed of transport is very 
much higher by air, but it is an open 
question as to what proportion of goods 
that are shipped by express today are 
sufficiently enhanced in value at their 
destination due to early arrival to bear 
the increase in transportation cost. 
Even the most optimistic exponents of 
air transportation do not foresee rates 
much lower than three times the rates 
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traffic would easily be diverted into 
the air if proper facilities were pro- 
vided. Others are equally certain that 
not over one-tenth of this amount could 
possibly stand the increase in transpor- 
tation costs. Undoubtedly there will 
always be a certain class of goods, 
which, by reason of emergency, must 
be moved quickly regardless of cost. 
Such items undoubtedly constitute the 
bulk of air shipments today, but there 
is little reason to suspect that this class 
of goods will ever be available in suf- 
ficient volume to afford a basis for a 
nation-wide express shipment. The 
other major class of shipments which 
now go forward by air are those of 
the publicity seekers. Merchants and 
manufacturers are perfectly willing to 
spend a little extra money to ship some 
of their products by air, provided the 
company name appears in large letters 
on the shipping carton, and that a 
photographer is on hand to record the 
loading of the airplane. Very rarely is 
there any excuse but publicity for ship- 
ping bicycles or sewing machines to 
the West Coast by air. This type of 
business is obviously of a very transi- 
tory. nature, and cannot be depended 
upon to furnish a background for sub- 
stantial aerial express shipments. Un- 
doubtedly there are classes of goods 
which, as rates come down, will find a 
legitimate’ place in the transportation 
picture, but it will require considerable 
development to bring them to the fore. 


Difficulties to overcome 

‘Aside from the question of rates, 
there are numerous other factors which 
must be worked out before air express 
passes out of its infancy. Certain in- 
dependent operators particularly on the 
West Coast have concentrated on the 
development of air express, and most 
of the large operators have catered to 
express traffic to some extent, but the 
small specialized express operators have 
failed miserably in almost every case, 
and the large operators have not 
succeeded in developing any appreciable 
volume of air express. There are 4 
number of difficulties which have come 
to light from the work which has been 
done so far which must be corrected 
before a satisfactory volume of traffic 
can be developed. 

Aside from the question of rates the 
lack of nation-wide, coordinated air ex- 
press facilities have tended to retard the 
development at the present time. So 
far the attempts to develop traffic have 
been conducted independently by a great 
many individual operators, few of whom 
have had direct connections with other 
organizations. There has never been 
any general set of rules for handling 
air express, any coordinated scale of 
rates, or any general agreement on the 
handling of packages between the vari- 
cus airlines and the country has been a 
hodge podge of individual operations. 
This leaves the average shipping depart- 


ment in a quandary as to which points 
can be reached by air express and what 
the rates may be to various points over 
different airlines. Until shipping clerks 
can toss all air express packages into a 
single bin and have them handled from 
then on by a single service, whether 
they go to Podunk, Iowa, or to Oskee- 
wowee, Me., there is likely to be com- 
paratively little general use of air ex- 
press facilities. In the meantime air 
express loads are coming largely from 
those who are faced with real emer- 
gencies, or who happen to be regularly 
shipping over a route that is directly 
served by air express operations. 


A unified system 


It is only logical that air express 
service should be rendered by a single 
organization, similar to the rail express 
service, reaching all towns of impor- 
tance and providing a single system in 
each town for the pick-up and delivery 
of loads, the collection of accounts, 
tracing of shipments, handling bills of 
lading and other details. Obviously a 
universal service of this sort cannot be 
provided until a sufficiently large num- 
ber of air lines cooperate to set up a 
single air express handling organization 
of nation-wide scope with a uniform set 
of handling and operating regulations, 
and a standard scale of rates. 

An effort toward standardization and 
unification is now being made by the 
Railway Express Agency which has 
contracted with certain operators to 
handle express matter on planes. This 
work is still in the development stage, 
but the services are already available 
between a number of important centers 
as the accompanying map indicates, and 
will probably be extended if the demand 
for air express facilities increases. 

One factor that has handicapped 
greatly the development of air express 
trafic has beer that such operations 
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have been conducted for the most part 
by individuals or organizations with 
little knowledge of express handling 
methods. In general, their approach 
has been wrong in that they have con- 
centrated on the problems of carrying 
the loads by air, whereas the real 
problem is in the setting up and opera- 
tion of adequate handling and contact 
facilities on the ground. A number of 
ill-advised local operations have failed 
because their sponsors were primarily 
air men who, intrigued with the pos- 
sibilities of operating planes at low cost 
with freight loads, neglected to give 
proper consideration to methods of 
building up and properly handling the 
ground end of the business. Until air 
express operations in this country are 
organized and directed by men who 
know express and package handling in- 
timately this phase of air transport will 
not measure up to its possibilities. 
Difficult as are the problems of carry- 
ing heavy loads by air, the real prob- 
lems that confront the development of 
air express are those of seeking out 
legitimate traffic, controlling it so that 
a relatively uniform flow will result, 
and handling it on the ground with suf- 
ficient efficiency and economy to satisfy 
the shipper and to make it possible for 
the operator to realize a profit. 

The most vital of the operating prob- 
lems connected with handling air ex- 
press traffic, that of ground handling 
at terminal cities, has been attacked in 
three ways to date, none of which have 
been wholly satisfactory. The ground 
handling system of the Railway Express 
Agency has sometimes been employed 
for the handling of air express, some 
operators have organized various 
ground handling schemes of their 
own, and recently the messenger serv- 
ices of the Western Union and Postal 
Telegraph companies have been linked 
with the air express operations of vari- 
ous air transport companies’ lines. 





A delivery of air express cargo to a transport plane by 
a local package delivery service 
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The efforts of many operators to 
organize their own pick-up systems have 
been foredoomed to failure. An ade- 
quate ground organization to pick up 
and deliver air express loads only more 
often than not has cost more than the 
total revenue that the traffic would bear. 
Failure to provide an adequate terminal 
service only serves to discourage legiti- 
mate traffic. Attempts to get along on 
company passenger buses, or with 
rented equipment making pick-up calls 
at one or two depots only and with 
no delivery service, and various other 
expedients tried by the operators them- 
selves have often been sorry failures. 

The plan recently entered into be- 
tween several operators and the West- 
ern Union and Postal Telegraph 
companies is as good as any that has 
been tried to date. The telegraph 
companies blanket the metropolitan 
areas of the country with an excellent 
iessenger boy service, supplemented in 
some cities by light truck collection and 
delivery systems. While the use of 
messenger boys may serve to develop 
an air express package service it can- 
not be considered a solution of the 
ground-handling problem for general 
express purposes. 

One possible way to get around the 
difficulty might be through the use of 
local parcel handling companies which 
are self supporting on ‘the basis of 
their own local business. Air express 
could be handled by such concerns with 
a minimum disarrangement of the 
established system, and at a relatively 
low charge per package handled. Such 
an organization is now in operation in 
a number of cities of the Pacific Coast 
and in one eastern center. This com- 
pany operates automobiles of special 
design for the rapid handling of rush 
parcels. They call daily upon certain 
commercial houses of the cities it serves 
and could easily render a similar serv- 
ice on air express traffic. When the 
airlines of the country cooperate to 
authorize one such service, and only 
one, to act as their agent in each large 
city then we may look for the develop- 
ment of air express in real volume. 


Routing difficulties 


Finally, the somewhat jumbled air- 
port and airline situation in some 
localities has made it difficult to route 
air express loads with any sort of con- 
tinuity. In the past it has been common 
practise for every airline to have a 
separate terminal in each city, and an 
air express package coming in over one 
airline and continuing to its destination 
over another has often been forced to 
take a ride of from 20 to 30 miles 
between airports. Such a situation 
makes the ordered development of air 
express traffic difficult, but this matter 
is being much improved at the present 
time through the insistence of the Post 
Office Department that all mail carriers 
operating out of a city use the same 





airport. It will not be practical to 
handle air express on a national scale 
until all air express lines cooperate to 
use a single terminal in each city. 

The problem of uniting air trans- 
port groups in an attack on the air ex- 
press problem, and of gaining for them 
the necessary financial support, is the 
real problem that confronts all interests 
seeking to further the development of 
air express traffic in this country. Such 


653 


action on the part of air transport oper- 
ators is not unreasonable. The rail- 
roads of the country found it possible 
to cooperate in the matter of rail ex- 
press because it was to their mutual 
advantage to do so, and it will be of 
mutual advantage to the air transport 
operators, to the entire aviation indus- 
try, and to the general public, to co- 
operate in the establishment of adequate 
nation-wide air express facilities, 





Breaking a speed record 


An analysis of the flying technique employed by Flight Lieut. 
G. H. Stainforth in setting a new world’s speed record 


By Maj. Oliver Stewart 


HE flying technique adopted by 

; Flight Lieut. G. H. Stainforth 

when, in the Vickers Supermarine 
Rolls-Royce S.6B, he broke the world’s 
3-km. speed record at Calshot Air Sta- 
tion in England on Sept. 29, possessed 
many points of interest to pilots. 

The problem before Stainforth was to 
obtain the maximum speed in the 3-km. 
base without losing height during that 
time or during the 500-m. approach run, 
and without ever exceeding the altitude 
prescribed by the rules during the whole 
flight. He could therefore use a pre- 
liminary dive but only under strictly 
limiting conditions. 

He adopted a mean between the ex- 
tremely steep dive used by Flight Lieut. 
D’Arcy Greig on an earlier attempt on 
the world’s record and the long very 
flat dive used by himself on his own 
previous attempt. He timed this dive 
so that it ended just before the 500-m. 
entrance run. 

Before starting the dive he went 
some 6 or 7 miles away and climbed 
to the maximum issible height or 
nearly to the height of the check air- 
plane which carried one of the official 
observers. He then turned and flew 
level at full throttle, allowing the speed 
to build up. The last 5 m.p.h. takes 





some time to develop in these machines 
and he timed his approach run so that 
the plane was travelling at its maximum 
level flight speed before starting his 
dive. He then dived fairly steeply and 
did not flatten out from the dive until 
he was about 100 ft. from the water, 
going a good deal lower than he had 
done on his previous attempt, or indeed 
than any other pilot who has attempted 
this record in recent years in England. 

To maintain an accurate line during 
these runs was a matter of some diffi- 
culty.. The visibility was between 3 and 
6 miles and Stainforth was forced to 
use cloud formations for aiming his 
. These however provided an 
excellent mark and enabled him to main- 
tain a perfectly true course on all runs. 

After he had made the attack on the 
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the automatic moving picture fi 
been developed and analyzed 
calculations had been made it wa 
that Stainforth’s estimate of 

was only 3 mp.h. out. The i 
of the revolution counter and 
speed indicator cannot be reli 
at the top of the speed range 
Stainforth’s estimate was almost 
tirely derived from general inferences. 
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Flying Equipment 





THE PILGRIM 
100A TRANSPORT 


N interesting example of a passenger 
airplane built around the require- 


-ments of modern transport operations 


is the Model 100A Pilgrim, manufac- 
tured by the American Airplane and En- 
gine Corporation of Farmingdale, N. Y. 
In the past, operators more often than 
not, have had to accept from the manu- 
facturers equipment which had to be 
modified in many details before being 
suitable for their particular require- 
ments. This usually involves extra ex- 
pense and reduction in space and 
payload. 

For example, it is usually left to the 
operator to install the radio instruments 
he desires as best he may, placing the 
transmitter and receiver in odd corners 
and putting up the wiring and antenna 
more or less to suit his fancy. In the 
Pilgrim, however, the radio installation 
has been an integral part of the design 
from the beginning and consequently 
there is no necessity for hit-or-miss wir- 
ing, reduced baggage space, or reduced 
rated payload on this account. The 
designer is thus able to so distribute the 
weight of the radio equipment that there 
is little possibility of serious unbalancing 
of the airplane in service due to weights 
placed in locations where additional 
loads were never contemplated in the 
original design. The Western Electric 
radio equipment includes a short wave 
transmitter and receiver, and also a long 
wave receiver, all powered from dyna- 
motors so that the sets will operate 
when the machine is on the ground. 


Another feature which was given con- 
siderable attention in the preliminary 
work, was passenger comfort and con- 
venience. Sufficient depth and breadth 
were built into the fuselage so that the 
nine passengers have ample room to sit 
and move about in comfort. The cabin 
wall has been thoroughly insulated for 
sound and heat. A number of individ- 
ually operated registers located in the 
cabin wall below each passenger seat 
control the entrance of the warm air 
to the cabin. Over each seat is a small 
ventilator for the admission of cool, 
fresh air. The individual cold air ven- 
tilators are connected to ducts in the 
cabin roof, which communicate with 
small screened openings in the leading 
edge of the wing outside the slipstream. 
It was found that by manifolding the 
individual ventilators rather than hav- 
ing them communicate separately with 
the outside air, there was considerable 
reduction in noise in the cabin. Vibra- 
tion has been reduced by supporting the 
engine and mount on rubber insulators. 
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The seating equipment consists of six 

individual chairs facing forward and a 
wide bench for three people located 
against the forward cabin bulkhead, fac- 
ing to the rear. The bulkhead, inci- 
dentally, is solid, and there is no means 
of direct communication between the 
cabin and the pilot’s compartment ex- 
cept two small sliding windows. Access 
to the cabin is to be had through two 
large doors at the rear. The broad 
windows afford unusually good pas- 
senger visibility. Toilet and washroom 
facilities are provided. 

The pilot’s cockpit is located well up 
on the forward part of the fuselage just . 
ahead of the wing. The range of vision 
from the cockpit is unusually good, as 
the wings are about on a level with the 
pilot’s eyes and by moving his head 
slightly, he may see over or under them 
as he desires. Vision forward is ex- 
cellent as the seat is high enough above 
the engine so that the pilot may easily 
see over the cowling. For a transport 
airplane of equal size, the blind areas 
are unusually small. 

Below the cockpit ahead of the cabin 
is located a mail compartment of 47 
cu.ft. capacity. Passengers’ baggage is 
carried in three large metal compart- 
ments below the cabin floor, accessible 
from outside. 

The machine in general is a high- 
wing strut-braced monoplane of more or 
less normal appearance, Although there 
are many ingenious design details in- 
volved (some of which will be described 
in later issues of Aviation) the con- 
struction and materials employed are 
conventional. The fuselage framework, 
and landing gear are built up of chrome 
molybdenum welded steel tubing, as are 
the main wing beams. The latter are of 
interest in that they are completely heat- 
treated after assembly and have been 
made interchangeable. Wing ribs and 





The Emsco B-7-C trainer 
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the tail surfaces are built up of riveted 
duralumin tubing and formed sheet mem- 
bers. The entire assembly is fabric- 
covered. The machine is designed so 
that folding wings may be furnished 
with an additional weight of 35 Ib. 
Goodyear air wheels, or Bendix stand- 
ard wheels and brakes are supplied as 
optional equipment, and a full castering 
tail wheel is provided. The power plant 
consists of a 575-hp. Pratt & Whitney 
Hornet Model B-1 engine direct con- 
nected to a metal propeller. 


GR = eins $c ee a ee tea ates 57 ft. 0 in 
VAR: in es eck nas ks oes at 38 ft. 1 in 
Height (over radio mast).......... 12 ft. 5 in. 
Wing area (including gilerons)...... 458 sq.ft. 
Weolgnt er ok oh we bes ee 4,503 Ib. 
Unetnl: SOU onic ss Gaebler een 3,247 Ib. 
Papin ciao bios ee er be ie 2,267 Ib. 
Grow. WO 660.554 5 2 oe ee 7,760 Ib. 
Wing S00NNG es Sat shee 17 Ib. per sq.ft. 
Power. Ge eo 6. ee 8 SS 13.5 Ib. per hp. 


*Including battery, flares, fire extinguisher sys- 
tem, landing lights, and radio equipment. 


THE BREESE R6C 
FREIGHTER 


HE Breese R6C monoplane, de- 
veloped by the Breese Aircraft 
Corporation, Portland, Ore., is a com- 


The Breese 


bination mail or express and passenger 
plane, carrying four passengers in an 
enclosed cabin and 570 lb. of express 
in a separate compartment. As the 
B-6, this plane is a conventional cabin 
passenger plane seating six and pilot. 
It is also designed for easy conversion 
to full freight load with a payload of 
1,250 Ib. 

The plane is a conventional strut 
braced monoplane powered with a 
300-hp. Wright engine equipped with 
a modified N.A-C.A. cowling. The 
wing is mounted several inches above 
the fuselage. The latter is of rigid 
truss steel tube construction, and the 
wing of wood. Fabric covéring is used 
throughout except in the case of the 
freight plane, which uses metal cover- 
ing from the nose to the pilot’s cockpit 
aft of the wing. Bendix wheels are 
equipped with balloon type tires. Rusco 
type shock absorbers are used on the 





landing gear load struts and the tail 
wheel is full pneumatic. The general 
specifications are: 


NE Th 6 ovis o 0 bie eh Oe wy bd Ree 41 ft. 1 in. 


SOGOU: DUOTEEL © 355 dap Soo -0 rent Sip be 28 ft. 1 in. 
| RG renee rere Pree gear yk 9. ft. 11 in. 
ee: SRG. 5 kk awe s ee ere 4,000 Ib. 
Welt CURT 5.5.0 ais a ie 4c ive woe weds 2,000 Ib. 


A NEW MODEL 
B-7-C EMSCO 


MODIFIED model of the B-7-C 

training monoplane (A.T.C. 424) 
has been announced by the Enmsco 
Aircraft Corporation, Downey, Cal. 
The B-7-C is almost identical with the 
B-7 except that numerous detail re- 
finements of structure, fuselage form, 











2) Be, 


R6C freighter 


and equipment have increased the size 
and comfort of the cockpits. The new 
model is equipped with a tail wheel and 
has adjustable seats. Dual controls are 
standard. equipment. The plane is 
powered with the new Series 2 Conti- 
nental A-70 engine of 165 hp. 


AN AIRCRAFT 
DIESEL ENGINE 


FULL-DIESEL aircraft ‘engine 

burning ordinary diesel fuel of 24 
to 30 deg. gravity is under development 
by the Aviation Diesel Engine Com- 
pany, Ltd, Los Angeles, Cal. The 
engine is of seven-cylinder static radial 
air-cooled design with 7-in. bore and 
7-in. stroke, and is rated at approxi- 
mately 400 hp. at 1,500 rpm. It 
weighs about 1,400 lb. Maximum pres- 
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sures within the cylinders do not ex- 
ceed 610 Ib. per sq.in. After more 
than 200 hours of torque stand testing » 
the engine has been submitted for De- 
partment of Commerce tests. 


BURDETTE S-30 
MONOPLANE 


HE Whites Aircraft Company of 

Des Moines, Iowa, has announced 
a new light monoplane with side-by-side 
seating for two persons. The machine 
is of the parasol type, powered with a 
three cylinder, 30-hp. Szekely engine. 
Steel tubing is used for fuselage, tail 
surfaces, and landing gear, and wings 
are of all wood construction. Elevators 


The Burdette 8-30 


and rudders are operated by cables, 
while the ailerons are operated with 
push and pull tubes. The landing gear 
is of the full split axle type, equipped 
with air wheels without other shock 
absorbers. The cowling around the 
engine is unusually complete and gives 
a relatively smooth streamline from 
nose to tail. The general specifications 
as given by the manufacturer are as 
follows : 


DE: Xoo. oc bo be eeee cet eu ad ree en eee 35 ft. 
Senet aerate OTS oi i wee 19 ft. 
Bb ns 5S a Fes 60 RS 150 sq.ft. 
| er ee Leen SS” 956 Ib. 
Welles A © ass 9 4 ois sop oc céven eee 556 Ib. 


APPROVED TYPE 
CERTIFICATES 


URING the period Sept. 12 to Oct. 

10 the Aeronautics Branch of the 
Department of Commerce issued the 
following Group I approved type 
certificates: 444, Curtiss-Wright Sedan 
15D (Wright R760 240 hp.); 449, 
Alexander D-2 -(Szekely SR3-0 45 
hp.); 450, American Eagle-Lincoln, 
American Eaglet B31 (Szekely SR3-0 
45 hp.) ; 451, Northrop Alpha 4 (Wasp 
420 hp.); 452, Nicholas-Beazley NB- 
8G (Genet 80 hp.); 453, Waco PCF 
(Jacobs LA1 170 hp.). 
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Airerait at Work 


Continental Oil tour 
by plane aids business 


IL companies have been most pro- 

gressive of any industrial group in 
the use of aircraft in business. And 
they have employed the plane for other 
than merely colorful advertising ; trans- 
portation of executives and members 
of the sales staff for inspections, con- 
ferences and direct customer contacts 
have been regular parts of the travel 
program and budget in addition to the 
prestige and general promotion which 
display of a company’s plane affords. 

A very ambitious sales effort based 
on use of aircraft was staged last sum- 
mer by six marketing executives of the 
Continental Oil Company, Ponca City, 
Okla. They flew in two company 
owned planes—a Wasp-engined Ford 
and Challenger Robin—on a 11,985-mile 
trip over 30 states and two Canadian 
provinces within a period of 78 days— 
about 110 hours of flying. The machines 
’ functioned satisfactorily throughout the 
cruise, the total repairs consisting of 
two minor adjustments which consumed 
but 3 hours 20 min. Capacity loads 
were carried on about every lap. 

The itinerary was plotted to include 
principal points in all of the company’s 
twelve marketing divisions. An average 
of 160 miles per day was maintained for 
the entire tour but on one day the party 
flew 900 miles. Most of each business 
day was spent effectively on the ground, 
though to accomplish this it often -was 
necessary to fly in the early and late 
parts of the day. Division managers 
and their assistants accompanied the 
party in each division. 

Comparing the cost and efficiency of 
the tour with a similar tour by other 


means of transportation, the company 
estimates the planes enabled the trip to 
be made in half the time it could other- 
wise have been done and at about half 
the cost. Under usual conditions, twice 
as much executive salaries would have 
been chargeable to the tour, while 
depreciation on the plane and pilots’ 
salaries would have continued anyway. 
The conveniences afforded, the mobility, 
value of sales consummated, and extent 
of publicity and good will obtained, 
made the tour a great success from the 
company’s point of view. The tour is 
credited with having noticeably stimu- 


‘lated the company’s business. 


College adds flying 


course to curriculum 


OLLEGE of William and Mary, at 

Williamsburg, Va., is installing the 
first course in flying instruction as a 
part of college curriculum in the coun- 
try. The course has a department 
devoted to ground school subjects and 
another to the actual flying. The 
ground school work is designated as 
Aeronautics 101 and the instructors 
are regular members of the faculty. 
Of course, graduates of the course 
receive regular credits. 

The ground school involves no extra 
charges. Flying instruction costs $150 
in addition to the tuition for the private 
pilot course and $400 for Commercial 
pilot course. Lieut. Col. Earl Charles 
Popp as director of aeronautics has 
charge of both ground and flying in- 
struction. Two Kitty Hawks and a 


Fleet have been purchased; one of the 
Kitty Hawks is equipped for instruc- 
tion in blind flying. 
its own airport. 


The college has 





Flying executives of the Continental Oil Company 


New York State uses 
plane in forest patrol 


'W\ HE New York State Conservation 


Department is using effectively a 
Fleet for forest fire patrol and general 
observation oi large timber tracts, par- 
ticularly the state forest preserves under 
its control. The plane is to be used also 
for occasional aeriai photographic mis- 
sions and experiments are being planned 
for its utility in surveying fish and game 
stocking points and in planting fish. 
This latter will be a follow up of some 
work which has already been. done 
through a commercial contractor at 
great saving of time and expense. 

In its main work of forest fire patrol 
and general observation, the machine 
co-ordinates the widely scattered sys- 
tem of fire observation and fighting 
units. These are located at strategic 
points throughout the state but cover 
principally the more than 2,000,000 
acres in the Catskill and Adirondack 
preserves and the area between Albany 
and New York City, where there are 
no fire towers. 


Klemms used in new 
joy hopping wrinkle 


N the belief that flying should, as 

far as possible, be carried to the 
public and that there is a profit in 
operating from a small field where the 
overhead is negligible, the Aeromarine 
Klemm interests sponsored a number 
of noteworthy enterprises last summer. 
Basing the machines at what were 
nothing more than level farm fields, the 
company featured short hops at the 
rate of $1 per person per hop. Low 
price instruction and some short dis- 
tance charter work also were carried 
out. 

Expenses were kept down by doing 
without a hangar and by using a 
naturally smooth field which is an 
integral part of the farm. The first 
field selected is 5 miles from the town 
of Matawan. In the month ending 
Sept. 15 a $2,000 plane earned a gross 
of $1,033.25 at the above rate; cost of 
gasoline and oil amounted to 6 cents 
per hop. The field included but 65 
acres and a season’s crop of alfalfa and 
hay had been removed before the plane 
was allowed on it about Aug. 15. Ex- 
perience with the first venture encour- 
aged expansion to two others—Hights- 
town and Woodbridge—with equal suc- 
cess, 
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A Douglas on the turntable at the Catalina base 


Turntable aids handling 
of Catalina amphibions 


UNIQUE amphibion base has just 

been completed on Catalina Island 
at a cost of about $250,000 for the 
new Wilmington-Catalina Airline, Ltd. 
Because of the rugged shore line, it was 
necessary to cut a niche with steam 
shovels in order to secure sufficient 
handling room, and no attempt was 
made to build a field large enough for 
the amphibions to land on with wheels. 
To facilitate handling still further, a 
turntable with a wooden platform was 
installed at the junction of the ramp 
from the water’s edge and the taxi-way 
from the hangar. 

This makes it possible to turn the 
machines with ease and speed up opera- 
tions considerably. The base is located 
at Hamilton Cove, near the St. Cath- 
erine Hotel, a mile north of Avalon. 

The rest of the equipment is conven- 
tional. There is a 60x80-ft. steel and 
concrete hangar; a two-story adminis- 
tration building of Moorish design; a 
garden patio, and a concrete ramp with 
a 6 per cent grade. Douglas and Loen- 
ing amphibions are used. Traffic for 
the first six weeks of operation totaled 
approximately 2,500 persons. The ten- 
place Douglas alone carried more than 
1,000 passengers over the 27-mile route 
during the first 30 days of its operation. 


School’s special rates 
attract students 


Ts success of each operator on his 
airport is one of the concerns of air- 
port executives whether the company be 
one with which they are connected 
directly or one of the lessees, Flying 
schools have been forced to adjust 





themselves to changing economic. con- 
ditions and there are a number 
of examples of promising innovations. 

Douglass C. Fonda, chief pilot of the 
Newark Air Service branch at Westfield 
(N. J.) Airport has had noteworthy 
success with his scheme of providing 
instruction at the rate of $5 per lesson. 
Since he started operations early in 


_ July, about 40 students, nine of whom 


are women, have responded to the offer 
and the planes are flown about ten hours 
daily. The very light type of plane—in 
this case the Curtiss Junior—is essential 
to such a low rate. 

Emphasis is placed on the lesson 
rather than on the time it takes. The 
fee is but $5 whether the lesson is 20 
min. or 40 min. Jong. Ten have soloed; 
one who had never been in an airplane 
before starting the course was soloed 
in 1 hour, 20 min. Others have required 
up to 5 hours. The number of lessons 
up to the point of qualifying for a 
private license averages between 20 and 
30. It is possible to secure such a 
license for about $125. Those wishing 
to graduate to heavier planes are charged 
more, of course. The plan is profitable 
as long as there is a steady volume of 


approximately twenty or more students. 

Curtiss-Wright Flying Service also 
has taken special measures. It has been 
offering through its usual advertising 
channels flying instruction at the rate of 
$5 per lesson. This iesson is of only 
10 min. duration and is just about 
equal to the charge for a full hour at 
the regular tuition fee. However, split- 
ting the fee in this fashion has a favor- 
able psychological reaction and places 
the lesson within the reach of many who 
could not afford the complete outlay. 

In many cases it works out as an 
introductory course, in which the pros- 
pect gets a taste of instruction and signs 
up for the regular routine. It is pos- 
sible however, to complete the course on 
the $5 per lesson basis. Since the plan 
was started in July about 50 have taken 
advantage of it at the Curtiss-Wright 
Valley Stream (L. I.) base alone. At 
many of the other bases the response 
has been even better than this. Regular 
instruction planes are used, The chief 
obstacle to the plan has been the ex- 
pense of the physical examination for 
the federal student permit. 


An interesting 
airport building 

N EXCEPTIONALLY interesting 

architectural treatment of an airport 
administration building is the headquar- 
ters building at the Shreveport (La.) 
Municipal Airport. The structure is of 
stucco with black and gold decorative 
trim. The field includes 346 acres with 
an all-way turf surface and is located 
but 1.4 miles from the business district 
on the north side of the city in a bend 
of the Mississippi River. There is a 
100x115-ft. all-steel hangar of conven- 
tional design. The complete project, 


with lights, cost $330,000. - 





The administration building at Shreveport 
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A part of the Thompson cylinder repair rack 


A TAIL SKID DOLLY 
FOR THE HANGAR 


O facilitate the movement of air- 

planes about the hangar at the 
Atlanta Repair Depot of Eastern Air 
Transport, Inc., a number of small 
three-wheeled dollies are kept con- 
veniently at hand. Each consists of a 
triangular steel plate in the corners of 
which are bolted ball bearing casters. 
A short section of iron pipe of relatively 
large diameter is welded in the center 
of the top of the plate to form a socket 
into which the tail skid shoe fits. 


A PORTABLE 
VACUUM CLEANER 


N_ Electro-Lux portable vacuum 
cleaner is used to good advantage 

in cleaning the interior of planes in the 
Boeing Airplane Company hangar on 
Boeing Field, Seattle. This cleaner is 
readily portable, is not easily damaged, 
and will pick up foreign matter of all 
sorts which it would be difficult or im- 
possible to reach without dismantling 
part of the plane. The cleaner is 
equipped with an extension hose and 
nozzle which may be used with either 
suction or blowing action as required. 


A STAND FOR 
CYLINDER SERVICING 


HE Cleveland Repair Depot of the 

Thompson Aeronautical Corpora- 
tion has developed a simple and effective 
rack for supporting the cylinders of 
air-cooled engines for valve grinding, 
adjustment, or other overhaul opera- 
tions. The rack consists of a long 
rectangular framework built of angle 
iron so mounted on trunnions between a 


pair of metal A frames that it may be 
rotated about its long axis. An index 
plate mounted at one end and provided 
with removable pins, permits locking 
the frame in any desired position with 
respect to the support. 

By cutting away portions of the flange 





Tail skid dolly 


of the angles and by drilling suitably 
spaced holes, provision has been made 
for mounting nine air-cooled engine 
cylinders in line on the rack. When 
bolted in place, the line of cylinders is 


held firmly at a height convenient for 
valve griding or other work, and by 
turning the entire rack, it is possible to 
swing to a position most suitable for any 
desired operation. 


LIGHT PLANE 
ENGINE SERVICING 


UNIQUE method of servicing light 

airplane engines is practised at the 
General Western Aero Corporation, 
Santa Barbara, Cal. The plane is 
tipped up on its nose, the front end 
being supported by a suitable stand or 
box against which the propeller hub 
rests. Normal designs are sufficiently 
nose heavy when empty to stand 
firmly to permit the mechanic to 
work on all parts of the engine with- 
out having to reach up, or to climb 
on boxes or ladders. The plane is 
brought back to normal position by 
means of a rope tied to the tail skid. 
One man can easily lift the average 
light plane to position and return it 
to normal. 


GROUNDING 
STATIC ELECTRICITY 


O prevent fire originating from dis- 

charges of static electricity on air- 
planes under repair it is always advis- 
able to provide an adequate electrical 
connection between the frame of the 
machine and the ground. In many 
shops haphazard connections are made 
which are often unsatisfactory from an 
electrical standpoint, and involve long 





A convenient method of servicing light plane engines 
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stretches of loose wiring scattered 
about the hangar floor over which any- 
one working about the machine may 
easily trip. The Pacific Air Transport 
Division of the United Airline reduced 
this hazard by building into their hangar 
floors at Seattle, Burbank, and San 
Diego, a permanent electrical grounding 
system with outlets spaced on approxi- 
mately 40-ft. centers in both directions. 
At each outlet point a 5-ft. copper tube 
was driven into the ground and all tubes 
interconnected electrically. The net- 
work was then wired directly to the metal 
framework of the building. The out- 





RE- 
(1930 USAvR) Arnold W. 
Knauth, Henry G. Hotchkiss, Allen J. 
Furlow and Emory H. Niles, Editors; 
United States Aviation Reports, Inc.; 
Baltimore; 573 pages. 


1930 Unitrep States AVIATION 
PORTS, 


HIS is the third annual volume of 

a series dealing with the law in 
relation to aeronautics as it has been 
developed in the United States. The 
first volume included ‘all available ma- 
terial to November, 1928, the second 
volume from that date to November, 
1929, and the present volume covers the 
intervening twelve months to Novem- 
ber, 1930. Aside from court decisions 
of which thirty are reported, the current 
volume devotes 76 pages to Federal 
Statutes, the Amendments and Supple- 
ments to the Air Commerce Regulations, 
the “Minimum Safe Altitude” Amend- 
ment to the Federal Air Traffic Rules, 
the Airport Rating Regulations effective 
Sept. 1, 1930, and the Foreign Air Com- 
merce Regulations. A cumulative table 
carries references to prior federal 
statutory and regulatory law. 

There are included also, four opinions 
of the United States Attorney General, 
six decisions of the United States 
Comptroller General and four State 
Administrative Decisions. One hun- 
dred and thirty-two pages are given 
over to State Statutes and Regulations 
and a cumulative table makes reference 
to the comparison with prior state laws 
and regulations an easy matter. There 
is a separate Digest of State Gasoline 
Tax Laws and an Index-Digest of the 
entire subject matter of the volume. 

As appears proper from the stand- 
point of importance to the aviation in- 
dustry and for that matter from a purely 





lets themselves consist of small solid 
copper knobs extending less than 4 in. 
above floor level. Lengths of insulated 
cable with large spring clips at each 
end, are stored in convenient locations 
about the hangar, and as soon as an air- 
plane is put into the shop for any repair 
work, one end of a cable is fastened to 
a grounding plug, and the other to a 
convenient metal part of the airplane. 
The. wide distribution of outlets on the 
floor insures that a convenient electrical 
ground can be obtained for airplanes in 
any part of the hangar with a minimum 
of loose wiring on the floor. 


legal point of view as well, the volume 
opens with reports of the cases of 
“Smith v. New England Aircraft Com- 
pany” and “Swetland v. Curtiss Air- 
ports Corporation,” which cases deal 
with the law of nuisance as applied to 
airports. Other decisions reported deal 
with negligence in the operation of air- 
craft, with insurance, with conditional 
sales, with patents, in fact with all 
phases of the law as applied to cases in- 
volving any phase of aeronautics, 
decided during the period covered by 
the 1930 reports—HazLeTon MIRKIL. 


AIR TRANSPORT OPERATION, by Wesley 
L. Smith; McGraw-Hill Book Com- 
pany; New York, 1931; 316 pages, $4.00. 


BOOK on air transportation could 
have no better guarantee of quality 
than the authorship of Wesley L. Smith, 
chief engineer of National Air Trans- 
port. Unfortunately his record of long 
and varied activity and steady rise in 
prominence in the air transport field is 
omitted from below his name on the 
title page, and potential readers may not 
realize with what authority he speaks. 
Mr. Smith has written entirely from 
the point of view of the operating man. 
Nothing is said of finance, or account- 
ing, or of traffic solicitation. The 
chapters treat of such subjects as air- 
ways, radio, airports, power plants, and 
flight procedure. They are notably free 
of theory, and they lack references to 
history and to foreign practices. “Air 


Transport Operation” is a straightfor- 
ward record of American experience as 
it has come within the author’s own 
observation and as it has been guided 
by the Post Office Department and by 
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the Department of Commerce. Although 
it makes no pretense of being a com- 
plete text on the whole range of possible 
practice, it is the best existing book on 
operating methods. It ought to be read 
by everyone ambitious to get into air 
transport work, but it should be rela- 
tively even more popular in Europe 
than in the United States. 


DyNAMICS OF AIRPLANES AND AIR- 
PLANE Structures, by J. E. Younger 
& B. M. Woods; John Wiley & Sons, 
Inc.; New York; 1931; 263 pages; 
$3.50. 


HE advanced theory of the airplane 

divides itself into three parts, fluid 
dynamics, the rigid dynamics of the air- 
plane as a whole with special reference 
to stability, and the study of the rela- 
tions between the part of the machine, 
with special reference to structural 
strength and to such specialized problems 
as wing flutter. The two sections of the 
subject first mentioned were covered for 
American students some twelve years 
ago by Dr. E. B. Wilson. The third 
part has been the particular interest of 
Professors Younger and Woods of the 
University of California, and this 
volume is the result of their studies in 
the past several years. It is by far the 
best of its kind for the student who has 
a good knowledge of college mathe- 
matics, but has not yet acquired enough 
background to plunge directly into 
memoirs dealing with individual and 
narrowly-limited problems. Some at- 
tention is given to airplane stability, 
but that is of relatively secondary im- 
portance. Of much greater interest are 
the examinations of structural questions, 
and particularly of flutter, torsion of 
propeller blades, engine vibrations, etc. 
All the necessary mathematical prepara- 
tions beyond second-year calculus and 
elementary differential equations are in- 
cluded in the first part of the book. The 
second and third parts bear on the 
method of attack upon specifically 
aeronautical problems. 


Avraticus (German Aeronautical Y ear- 
book) 1931; Berlin; 396 pages. 


*“AVIATICUS” is a_ collaborative 

volume, in the preparation of 
which the German aircraft industry and 
Deutsche Lufthansa and other interests 
have taken an active part. A mixture 
of statistical data and miscellaneous in- 
formation and of articles on recent de- 
velopments, it has some similarity of 
purpose with the Yearbook of the 
Aeronautical Chamber of Commerce. 
Thus, for example, more than 40 pages 
are devoted to telling what Deutsche 
Lufthansa is, how it is organized, who 
runs it, and what it has done, with 
copious statistics and facts. Other com- 
panies are similarly treated. German 
aircraft insurance is explained. The 
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most important of non-German trans- 
port activities are enumerated. Each 
German manufacturer of aircraft and 
engines is very briefly covered as to 
history, organization, and present 
products: Miscellaneous special sub- 
jects, such as sport flying, and aircraft 
shows, and the work of the classification 
societies on aviation, are covered in 
special articles by eminent authorities. 
A Who’s Who in German Aviation, 
prepared by the Tschudi Research 
Library of the German Aero Club, with 
the backing of the Guggenheim Fund, 
includes some 600 names. Perhaps the 
most interesting of all the book’s con- 
tents for reference, especially for those 
not reading German, is the exceptionally 
complete and fairly (although by no 
means perfectly) accurate list of all 
the important long-distance flights made 
anywhere in the world from the end of 
the War to the end of 1930. 


L’ANNEE AERONAUTIQUE, 1930-31, by 
L. Hirschauer and C. Dollfus; Dunod 
Company, Paris; 437 pages. 


S usual this volume comes by 

courtesy of the Zenith Carburetor 
Company, and as usual it contains 
practically no advertising. 

The choice of American machines for 
the collection of monographs on new 
types is rather curious, especially in the 
light touring class, where only two 
American planes are mentioned. The 
neglect of American power plants is 
still more conspicuous, as there is no 
mention of any type except the Menasco. 

As usual, however, the book is most 
valuable as a tabulation of flight per- 
formances rather than of technical in- 
formation. The records of flights of the 
year, of notable cross-country voyages, 
and of races and competitive tours are 
indispensable for anyone who has 
occasion to speak of such matters and 
wants his information to be accurate. 
The brief reports on operations of air 
transport lines throughout the world 
and on the organization of aeronautical 
departments and of military air services 
is as usual a valuable reference and 
source of statistical material. The 
journalist turns constantly to L’Année 


_Aéronautique for information, and it is 


one of the five or six indispensable 
works of reference in any general 
aeronautical library. 


ArrcraFt Encines, by Minor M. Far- 
leigh; John Wiley & Sons, Inc., New 
York; 1931; 277 pages; $3. 


R. FARLEIGH writes for the air- 

craft mechanic or for the voca- 
tional school, where his book should 
prove very useful as a text. He has 
made no effort to treat of the problems 
of engine design in any very extended 
fashion, nor has he much to say of the 
materials and methods of engine con- 


struction. His interest is rather in the 
operations which lie within the control 
of the mechanic. For example, almost 
nothing is said of cylinder form and 
design nor of valve proportions and ma- 
terials, but more than thirty pages are 
devoted to an elaborate discussion of 
valve timing. 

The book suffers at certain points 
from too large a dependence on a limited 
number of commercial sources. Thus, 
the chapter on supercharges is based 
exclusively on the work of the Gen- 
eral Electric Company and there is no 
mention of the Roots blower type. 

Three chapters are given over to very 
thoroughgoing descriptions, of instruc- 
tion-book type, of the Pratt & Whitney 
Hornet, the Kinner K-5, and the 
Packard diesel. Perhaps the most in- 
teresting feature of the volume is the 
collection of ten detailed case histories 
of unusual engine troubles and explana- 
tions of the processes by which they 
were located and cured. 


Das SEGELFLUGZEUG; by Dr. Werner 
von Langsdorff; J. F. Lehmanns Ver- 
lag, Miinchen, 1931, 230 pages; 9 Marks. 


HE second, and completely revised 

and modified, edition of a book 
originally published in 1923. It is essen- 
tially a conspectus of present glider de- 
sign practice, in which some 40 pages of 
general history of soaring machine 
development and classification of present- 
day glider types are followed by twice 
that space devoted to the detailed dis- 
cussion of the design and construction 
of various parts and of the relations of 
their proportions to the efficiency of the 
finished soaring machine. 

The remainder of the book looks very 
much like another volume of von Langs- 
dorff’s Taschenbuch der Luftflotten, 
containing photographic illustrations of 
120 gliders, with brief design specifica- 
tions on each one, and 50 pages of photo- 
graphs of structural details with gen- 
erous captions. 


ELEMENT bi AVIAZIONE, by G. A. 
Crocco; Alberto Stock, Rome; 615 
tages; 120 lire. 


ENERAL CROCCO, professor in 

the Aeronautical Engineering School 
at Rome and director of Aeronautical 
Materiel at the Italian Air Ministry, 
has been adding to his reputation as an 
aerodynamist and an engineer for some 
twenty years. The present volume, al- 
though not of a very advanced nature, 
is an excellent exposition quite worthy 
of its author. It cbvers essentially the 
same ground as E. P. Warner’s “Aero- 
dynamics of Airplane Design” except 
for the inclusion of a long section on 
propeller performance and the relation 
between the: propeller and the power 
plant. The earliest sections include the 
usual material on aerodynamic data (in- 
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cluding a number of very interesting 
designs and curves for Italian airplanes 
of excecdingly novel form), perform- 
ance, equilibrium, and stability (the last 
much more briefly treated than in the 
Warner book). Although in no sense 
a sequel, or incomplete in itself, the 
book is a companion piece to a more 
general and more advance volume by 
General Crocco, “Aeronautical Prob- 
lems from the Beginning to the End 
of the War.” 


AERIAL AND MARINE NAVIGATION 
TaBLes, by John EE. Gingrich; 
McGraw-Hill Book Company, New 
York; 1931; 63 pages, $2.50. 


‘ 
AVIGATORS and mathematicians 
have curious enthusiasms of their 
own, and they are prone to become 
partisans of the particular form in 
which they are accustomed to having 
their data presented. The merits of a 
particular arrangement of tables depend 
largely on getting used to it. Lieutenant 
Gingrich, of the Navy and formerly an 
instructor in navigation at Annapolis, 
has drawn upon all available sources, 
especially upon the work of Dr. Ogura 
of the Japanese Navy and the more 
recent studies of Commander Weems 
and of Mr. E. B. Collins, and has 
presented the results in convenient 
form, bound in semi-fiexible leatheroid. 
The usual brief explanation, and pres- 
entation of illustrative examples both 
on sun sights and star sights, precede 
the tables themselves. From the 
mechanical point of view the worst 
criticism that can be made is that there 
is overcrowding in some cases, with 
too many columns in a page and too 
many rows in a column. 


Aviation AtTLAs; Gulf Refining Com- 
pany, Pittsburgh, Pa.; Second edition. 


EVISED and brought up to date, a 

second edition of the Gulf. Refining 
Company’s aviation atlas is now avail- 
abie. Charts, photographs, maps, and 
tables occupy the twenty pages. Copies 
may be procured from the Pittsburgh 
office. 

2 


HE reviewer feels almost apologetic, 

on looking back over last month’s 
reviews and over the current budget, 
for speaking of so many volumes in 
terms of high praise. He has not 
abdicated the critical function, nor has 
he gone “soft” and begun to swap com- 
pliments with authors. It is the happy 
fact, that, after a period in which a great 
many very bad books on aeronautics ap- 
peared, the current summer’s crop has 
attained an extraordinarily high level. 
Eighty per cent of the volumes that 
have reached Aviation for review in 
the past three months really deserve a 
large and attentive audience. 
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Design Novelties 


The tail wheel 
on the Fleet 


N interesting tail wheel mounting 
incorporating full shock absorption 
through the use of rubber cord and a 
semi-balloon tire, arranged not only 
to be steerable through 90 deg. but full 
castoring through 360 deg. when re- 
quired, is standard 
equipment on the 
Model 8 and 9 Fleet 
biplane manufactured 
by the Consolidated 
Aircraft Corpora- 
tion, of Buffalo, 
N. Y. The main 
structural member is 
a vee-shaped, heat- 
treated casting which 
supports the vertical 
spindle of the forked 
tail wheel mounting 
through large bosses 
at the extremities of 
the two arms. -The 
assembly is mounted 
in the fuselage on a 
shaft supported on 
the two lower longe- 
rons at the first 
fuselage panel point 
forward of the tail- 
post. A pair of 
welded tubular 
brackets are bolted 
to the free end of the 
swinging bracket 
which carry suitable spool-shaped con- 
nections for the shock cord as well as a 
pair of rubber stops to limit the down- 
ward travel of the whole assembly. The 
latter engage in a pair of semi-circular 
projections welded to a short strut on 
the fuselage. A short section of steel 
tube welded across the lower longeron 
just aft of the ail wheel furnishes a 














The N.A.C.A. ejector type manifold 





point of attachment for the shock ab- 
sorber cord. 

The tail wheel spindle carries at its 
upper end a grooved pulley in which a 
flexible steel cable engages connecting 
it to the rudder pedals in the cockpits. 
An internal latching device releases the 
connection between the pulley and the 
spindle when the tail wheel is forced 
beyond the 90-deg. position on either 





Tail wheel mounting on the Fleet 


side. The wheel is thus made free 
castoring for convenience in handling 
the airplane on the ground. When re- 
turned to the normal position, the steer- 
ing mechanism automatically engages. 


An air-cooled 
ejector type manifold 


T HAS been well established by 

tests, both by the National Advisory 
Committee for Aeronautics and the 
Army Air Corps, that most fires follow- 
ing crashes originate from the spilling 
of gasoline or oil on hot engine mani- 
folds. After a long series of tests, engi- 
neers of the N.A.C.A. have designed an 
ejector type manifold which is self- 
cooling to a temperature below the igni- 
tion point of the liquid fuels carried 
on aircraft. 

Each engine exhaust port is fitted 
with a Venturi-shaped nozzle, sur- 
rounded by an annular opening com- 


municating with the outside air. The 
high velocity exhaust gases induce a 
flow of cool atmospheric air into the 
exhaust manifold in sufficient volume 
to materially reduce the manifold wall 
temperature. In tests on a Fairchild 
FC2-W2 the maximum temperature of 
the manifold was found to be from 
200 to 400 deg. lower than that of the 
original equipment. The performance 
of the airplane was not materially 
changed by the addition of the special 
manifold, but the latter was not quite 
as effective as a silencer as was the 


original. 
Raw fuel sprayed into the manifold 
with the engine idling could be 


ignited, but the fire occurred from direct 
contact with the flaming exhaust gases 
rather than the wall of the manifold, as 
thermocouples located in the walls indi- 
cated that they were well below the 
ignition temperatures of the fuel. 


New undercarriage 
for the Condor 


LTHOUGH much of the improve- 

ment in performance shown by the 
new model Curtiss Condors recently 
delivered to Eastern Air Transport, 
Inc., can be attributed to the cleaning-up 
of the nacelles (page 605, AviaTION, 
October 1931), a certain percentage of 
it must be credited to the more careful 
attention given to fairing-up the land- 
ing gear. All struts of the main landing 
wheel are fully streamlined and generous 
fearings provided at all points of attach- 
ment on the underside of the wing. 
Streamline housings have been furnished 
to cover completely all external projec- 
tions and operating gear at each wheel. 
All wheel cowlings have been made in 
sections which are readily removable 
for servicing operation on the wheels, 
and brakes. 
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The Buyers’ Log Book 


Mooring anchor 


Whenever airplanes must be left out 
in the open for any length of time it is 
necessary that they be well tied down 
to prevent damage by wind. To take 
care of such contingencies, the Stanley 
Works of New Britain, Conn., has 
developed a compact mooring anchor 
designed to be carried as regular equip- 
ment in airplanes. 

It consists of one shaft or ram- 
ming rod, three tie-down wires, and a 
half dozen arrowheads packed in a 
canvas bag, the whole weighing 2} Ib. 
To operate, the ramming rod is in- 
serted into the slot in an arrowhead, 
and the latter driven point first into the 
ground by hammering on the butt of 
the shaft. After the head is diven in 
so that only the looped end of the tie- 
down wire projects above ground level, 
the ramming’ rod is withdrawn from the 
ground and tension is put on the wire. 
The pull tends to withdraw the arrow- 
head, but, due to its shape, it turns side- 
wise.in the ground, making it impossible 
to draw it further. 

When the airplane is released from 
the mooring, the hold-down wires may 
be salvaged by twisting them in order 





The Stanley mooring kit 





e The Fafnir SIK-3 bearing 


to unscrew them from the arrow- 
head. They may then be withdrawn, 
but the arrowheads remain in the gound 
and new ones must be used for each 
mooring. They are buried deep enough 
so that they will not damage anything 
on the surface, and. the cost is low 
enough so that a replacement is not 
burdensome. — AviATION, November, 
1931. 


Indicating instruments 


The General Electric Company of 
Schenectady, N. Y., has announced a 
new line of indicating instruments for 
aircraft use, including oil, air, and 
cooling liquid temperature indicators, 
and also oil and fuel pressure indi- 
cators. Temperature and pressure ele- 
ments are separate units. Those for 
oil, fuel, or cooling liquid measure- 
ments are designed to be attached to 
standard fittings, re- 
placing the conven- 
tional temperature 
bulbs and pressure 
tubing. Air temper- 
ature indicators for 
use as ice warning 
devices, are arranged 
for mounting on any 
convenient part of 
the aircraft. Instru- 
ment cases conform 
to the Army-Navy 


standards. — Avtia- 
TION, November, 
1931. 


Tachometer 


Revolution _indi- 
cators for practically 
all purposes, are be- 
ing manufactured by 


the Barbour Stockwell Company of 205 
Broadway, Cambridge, Mass. The 
Model F Reliance Tachometer, with a 
range of 200 to 2,400 r.p.m., is designed 
especially for aircraft. Instruments are 
built according to U. S. Aircraft stand- 
ards and may be obtained with either 
plain or luminous dials—Avr1aTIon, 
November, 1931. 


Ball bearings for controls 


To meet a growing demand for small 
ball bearings in airplane controls, the 
Fafnir Bearing Company have recently 
put on the market a series of bearings 
known as the SIK-3 cartridge type 
aircraft bearings. Since these units 


are used extensively in exposed loca- 
(rudder, 


tions, elevator or _ aileron 





Holophane boundary light 








G. E. oil pressure indicator and pressure unit (upper), 
and temperature indicator and external resister (lower) 
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hinges), they are completely enclosed 
and sealed against the entrance of 
water and dirt by felt washers. They 
are easily assembled’ and are perma- 
nently lubricated, and are designed to 
compensate for about 2 deg. of iis- 
alignment without excess friction — 
Aviation, November, 1931. 


Boundary light 

The Holophane Company, Inc., of 342 
Madison Ave., New York, N. Y., has 
announced a new globe for use on 
boundary lighting circuits of airports. 
The globe has been designed to conform 
to the light distribution requirements of 
Specification No. 451 of the U. S. De- 
partment of Commerce and to fit present 
standard boundary globe fittings. It is 
furnished with a smooth exterior to 
minimize dust and dirt collection, and 
is available in several colors to con- 
form to local requirements.—AvIATION. 
November, 1931. 


Catalogs 


The International Nickel Company, Inc. 
Two bulletins describing respectively 
the use of nickel alloy steel in Pratt & 
Whitney Wasp engines and Curtiss 
Wright engines have been recently pub- 
lished by the International Nickel Com- 
pany of New York City. These bulletins 
are avaijable on request. 


Page Steel & Wire Company. Two 
bulletins of interest to airport operators 
have recently been published by the 
Page Steel & Wire Comp: ny of Bridge- 
port, Conn. The bulletin entitled “The 
Border Patrol” describes the various 
styles of chain link and wrought iron 
picket fences. The other publication is 
devoted particularly to aluminum 
fencing. Both booklets are available 
upon request to the manufacturers. 


The Perfect Circle Company. The 1931 
edition of the specification for Perfect 
Circle piston rings has been received. 
This book includes a description of the 
various types of rings manufactured by 
the Perfect Circle Company of Hagers- 
town, Md., with direction for their in- 
stallation. It also specifies the proper 
rings to be used with all makes of auto- 
mobiles, trucks, tractor, airplane and 
other internal combustion engines. 


John A. Roebling’s Sons Company. A 
general catalog of wire and wire rope 
products has been received from John A. 
Roebling’s Sons Company of Trenton, 
N. J. The book, which is attractively 
and durably gotten up between flexible 
leatherette covers, contains 280 pages 
of information on wire rope- products 
and their application. Cables for air- 


craft, both for structural and electrical 
purposes, are included. 








FLOTTER THEORY 
AND PREVENTION 


THE FLUTTER OF MONOPLANES, 


Br- 
PLANES, AND TAIL Units, by R. A. 
Frazer and W. J. Duncan; R. & M. 
1255; British Aero Research Com- 
mittee. 


N continuation of the work presented 

in their earlier treatise on the funda- 
mentals of flutter theory and flutter 
prevention (reviewed in AvIATION, Jan. 
25, 1930), Messrs. Frazer and Duncan 
have written a number of supplementary 
reports dealing with some of the finer 
details and more specialized applications 
of their theory. In the new volume 
these smaller reports have now been 
brought together under one cover for 
more convenient reference. 

Chapter I is concerned with the in- 
fluence of the mobility of the fuselage 
on the development of flutter. This 
effect has commonly been disregarded, 
the implied assumption then being that 
the fuselage is not set in oscillation by 
the flutter of the wings. The present 
analysis indicates a very slight bene- 
ficial influence of fuselage mobility in 
the case of “longitudinal-symmetrical” 
flutter, i.e. flutter in which the port and 
starboard wings oscillate in phase; and 
a marked rise of the critical speed 
when the flutter is of the “lateral-anti- 
symmetrical” type, i.e. when the port 
and starboard wings move in opposition. 
What experimental evidence there is 
supports the theoretical conclusions. 

The flutter of biplane wings is the 
subject of Chapter III. The treatment, 
analogous to that previously developed 
for monoplanes, is very thorough and 
impressively mathematical. A _ large 
number of concrete conclusions are 
drawn from the theory and generally 
supported by experimental evidence. 
With regard to the nature of the flutter, 
it was found that the upper and lower 
wings may move either in phase or in 
opposition when the overhang is large, 
but that they will always move in phase 
when the overhang is small. Of the 
recommendations aiming at the preven- 
tion of flutter, the following are the 
most important: (a) The stiffness of 
the wings and their bracing should be 
as large. as possible. (b) The center of 
gravity of the aileron should be slightly 
ahead of the hinge. (c) The moment 
of inertia of the aileron should be small. 
(d) The aileron should be underbal- 
anced aerodynamically. (e) At least 
one-half of the aileron should lie in- 
board of the interplane strut. (f) The 
inter-aileron connection should not be 
outboard of the interplane struts. 





An analysis of tail flutter follows. The 
oscillations which are most likely to 
become unstable are shown to be of the 
“antisymmetrical” type, involving tor- 
sion of the fuselage and flapping of the 
rudder and of the elevators. The fol- 
lowing recommendations are made re- 
garding the avoidance of tail flutter: 
(a) The elevators should be connected 
by a tube very rigid in torsion. (b) 
The rudder should be as nearly sym- 
metrical as possible with respect to the 
torsional axis of the fuselage. (c) All 
tail surfaces should be made as rigid 
as possible. (d) The center of gravity 
of the elevator and the rudder should 
be slightly ahead of the hinge. (e) 
The moments of inertia of the movable 
surfaces should be as small as possible. 
(f) All movable surfaces should be 
underbalanced aerodynamically. 

It is of distinct interest to learn that 
the torsional stiffness of the fuselage 
has relatively little effect on tail flutter. 

An account of a flutter investigation 
on the tail of a service airplane forms 
the last chapter of the book. The fol- 
lowing conclusions were reached: (a) 
The flutter was essentially of the rud- 
der-fuselage type. (b) Flutter would 
not have occurred if the product of in- 
ertia of the rudder (about hinge and 
fuselage axis) had been zero. (c) Cal- 
culation indicates ‘that flutter would 
have been avoided if the tail lamp and 
bracket had not been fitted to the rud- 
der. ProressoR MANFRED RAUSCHER. 


A PLEA FOR THE 
TWO-PLACE FIGHTER 


NavaL FicuHtTinc PLanes, by F. W. 
Wead, Lt. Comdr., U.S.N. (ret.); 
United States Naval Institute Proceed- 
ings, August 1931. 


HE work of naval fighting airplanes 

falls naturally into three categories : 
offensive patrols, operating at extremely 
high altitudes against a definite enemy 
objective ; defensive patrols, disposed on 
the “stair step” principle at altitudes 
ranging from 12,000 to 15,000 ft.; and 
finally protective patrols to. escort con- 
voys of slower airplanes flying at 
relatively low altitudes. Practically all 
the airplanes now in use for these three 
purposes are single-seater machines de- 
signed for maximum speed, climb, and 
maneuverability. Their armament con- 
sists entirely of two or more fixed, 
synchronized machine guns firing for- 
ward through the propeller, making it 
necessary to maneuver the entire air- 
plane to aim the guns. This feature 
imposes certain limitations which make 
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the machine vulnerable to attack from 
certain blind areas. It has been defi- 
nitely established that a single-seater 
with fixed gun is at a distinct disad- 
vantage when attacking larger aircraft 
equipped with movable guns. 

Taking into account the advantages 
and the limitations of the various ma- 
chines, the indication is that a two- 
seater fighter is a badly needed 
intermediary type, primarily for protec- 
tive purposes. Although the over-all 
performance of an airplane of given 
horsepower is somewhat reduced by the 
additional weight and room required 
for a movable gun and gunner, yet its 


superior powers of offense and defense 
would go a long way towards overcom- 
ing these disadvantages. For defensive 
purposes there is little doubt that the 
two-seater fighter is superior to any 
other type of airplane in service. By 
combining whole squadrons of single and 
two-seater fighters in the usual “stair 
step” arrangement, or by making a 
mixed formation, such as placing a two- 
seater fighter in the leading position 
in every three-plane section of fighting 
machines, with single-seaters on the 
two wing positions, tactical units of 
very high defensive and offensive pow- 


ers may be evolved. 





E SEE that there was a success- 

ful test of one of the new Sperry 
robot pilots on one of the large planes 
of Eastern Air Transport the other 
day. We believe we have sounded this 
warning before but it seems that we 
had better repeat it. These mechanical 
pilots may be all right to use on a mail 
plane or cargo carrier, but a company 
operating passenger transports is run- 
ning the risk of losing its entire 
feminine clientele of they attempt to 
operate with them. The robot may fly 
the plane much more smoothly and 
accurately than the human pilot, but 
it won't look nearly so well in a uni- 
form with wings on its chest. 


Mr. Sikorsky’s new flying boat, de- 
_signed use on the Pan American 
‘line, has set an important record already 
although it has been flown only a few 
‘hours. The description accompanying 
the first pictures of it in the news- 
‘papers state that it is carrying an elec- 
tric stove, without adding “for the first 
time in history.” We believe that this 
is the first time in history that an 
-€lectric. stove has not been carried in 
-an airplane for the first time in history. 


“ParacHutes Save Lives Or. Parr 
Durinc ‘Doc Ficut’” —headline in 
Buffalo Evening News. From this 
‘headline, the Girl Friend seemed to have 
arrived at the conclusion that the seat- 
type parachute had saved a couple of 
fellows from being bitten in the usual 
vulnerable spot, but we were finally able 
to convince her that this was a different 
sort of dog fight. 


A few years ago we were at one of 
the eastern fields, talking to one of the 
-old-timers in the business of flying, 
‘when a plane passed overhead with 
advertising painted on its wings and 


The old- 


with a loud siren blowing. 
timer remarked that he had never ex- 
pected to see the day when an airplane 
would have to blow a horn to attract 
attention, and it was a sad.day in avia- 


tion for him. Having this remark in 
mind, we'd like to hear his comments 
on an item we found in an aeronautical 
newspaper yesterday, to the effect that 
a group of people were attracted to an 
airport recently by “a barbecue and 
parachute jumping exhibition.” 


The following communication from 
L.W.F. of Milwaukee, Wis., sounds a 
warning to his fellow pilots: 

“The enclosed clipping should be read 
with interest and viewed with alarm 
by every pilot. It was found in a 
Chicago paper and the statement made 
is apparently quite in a serious vein, 
since no cartoon or other indications of 
humor accompany it.” 

The clipping states: “The Rev. G. N. 
Woodley, pastor of a Roman Catholic 
church near Newark, N. J., gets a 
pilot license and plans to do missionary 
work among flyers.” 


A really clever aeronautical publicity 
man is never bothered by a depression, 
however severe. He can always pro- 
duce facts and figures to show that 
things are just great with his- outfit. 
Consider the report of an airways com- 
pany operating near Prince Albert, 
Sask., Canada: “The company’s trac- 
tors, teams, and airplanes transported 
more than 500 tons of freight into 
northern Saskatchewan during the 
1930-31 season.” 


Mr. C.F.M. of Dunnedin, Fla., sends 
in an interesting clipping from the 
Tampa Sunday Tribune of a recent 
issue. The clipping is of a description 
of the plans of a new ‘round-the-world 
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flight: “The former broker, whose first 
flying lessons were taught him by Ruth 
Law, daring aviator of early day avia- 
tion—has selected a twin-motored ses- 
quiplane powered by two Isotta-Fras- 
chini engines cooled by glycothymoline.” 


As many of our readers probably 
didn’t see the article about it in the 
Corning (Cal.) Observer, we take the 
liberty of reprinting the following in- 
formation on one of the latest aero- 
nautical instruments developed: 

“While not chasing grasshoppers and 
mice, ‘Cleopatra’ puts in flying time in 
the air with Ben Torrey, manager of 
the Corning Airport. Her boss thinks 
he has made a discovery which will 
help make flying safer and at the same 
time more economical. Today he ex- 
plained the new flying principle. Pilots 
who have had compasses stolen wilfully 
will find the flying cat quite economical. 
A good compass costs about $80 while 
a good grade of house cats can be ob- 
tained for 80 cents a dozen. The cat 
principle involves the following points: 
(1) A cat always has its head pointed 
toward the home port regardless of the 
weather conditions; (2) in fog and 
clouds when a pilot cannot get a 
horizon and loses his sense of feel 
and the plane is bottom up, the cat is 
right side up; (3) the cost of upkeep 
is low, as about the only equipment 
needed on cross-country trips is a bird 
cage, a pound of hamburger and a can 
of milk.” 

Further on in the article it is stated 
that Mr. Torrey has not patented his 
idea, dedicating it, rather, to the flying 
fraternity, but he adds the warning 
that some further flight testing is 
needed to make absolutely sure of the 
new instrument. 


The pilot returns home after setting 
a new endurance record— 

Pilot’s wife: “Say, where have you 
been for the last three weeks ?” 

Pilot: “Just fueling around, my dear, 
just fueling around.” 

There, there, now. Don’t get so ex- 
cited—it’s not very often we put in 
anything like the foregoing. Cancel 
your subscription if we do it again, 
but not for the first offense. 


There hadn’t been any news for such 
a long time from C. F. McR., our demon 
correspondent on the Pacific Coast, that 
we sent a note out there to inquire how 
come? He wrote back that the new: 
item quoted below had _ completely 
stopped him and he was sorry he had 
ever boasted about the feats of the 
California aviators: 

A strong right arm saved the life of 
T—R—, pilot, who was flying near 
Kingston, Canada. R— noted that 
the braces supporting one wing had 
come loose from the center support. 
He used his arm for a brace, looping 
it around the wing supports, and made 
an emergency landing in a field. 
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Hugh Herndon, Jr. 
and Clyde Pang- 
born, who made 
the world’s first 
non-8 Op trans- 
pacific plane 
flight. 


© Internationa! Photos 













Blazing the Pacific Trail 


They staked everything . 


on their PRATT & WHITNEY ENGINE 





© Acme Photo 


and it powered their Bellanca 
monoplane across 4500 miles 
of Paecifie Ocean in 41 hours. 


The log of the first non-stop crossing of the north Pacific 
adds one more page of brilliant drama to the Pratt & 
Whitney record of reliability—a record based on sound 
design, precise craftsmanship and relentless inspection and 
tests. Small wonder that Wasp and Hornet engines stand 
highest in the estimations of private, military and transport 
pilots. Ample reason for their complete acceptance as power 
plant equipment for America’s major air transport lines. 


Wasp & Hornet 


% REGISTERED TRADE-MARK 


engines — 





Herndon and Pangborn with the Wasp 
engine which powered their Bellanca, 
loaded to 9,000 Sounds. from Tokyo to 
Wenatchee in 41 hours and 13 minutes. 


PRATT & WHITNEY AIRCRAFT CO. 
EAST HARTFORD .. . CONNECTICUT 
Division of United Aircraft & Transport Corp. 


Mauufactured in Canada by Canadian Pratt & Whitney 

Aircraft Co., Ltd., Longueuil, Quebec; in Continental 

Europe by Bavarian Motor Works, Munich; in Japan 
by Nakajima Aircraft Works, Tokyo. 
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{ These Curtiss-Wright 

Flying Bases offer a na- 
: tion-wide service with 
heated hangars, machine 
peti ” S shops, the finest of facil- 





4 ! xX ities for airplane inspec- 
Ansseeey as tion or repair and a com- 
ax plete stock of over 4,000 

9061-4 parts and accessories, 





MARFAK G 


used at all Curtiss-Wright 
Flying Service Bases... 


TEXACO " 





In line with the high type of service offered at Curtiss- 
Wright Flying Service Bases, Texaco Marfak Grease is 
used and recommended for rocker arm lubrication 
and for all enclosed grease-packed bearings. 


Texaco Marfak Grease is a most unusual lubricant. 
It is made under the direct supervision of the world’s 
foremost grease-maker. There is nothing like it. 
Texaco Marfak Grease has exceptional heat-resistance. 
It lasts longer and can be depended on for the effective 
lubrication of rocker-arm assemblies under every con- 
dition. This lubrication has always been a problem. 
Texaco Marfak Grease has solved it. 


Texaco Marfak Grease, Texaco Aviation Gasoline 
and Texaco Airplane Qils are available at principal 
airports and landing fields throughout the country. 


THE TEXAS COMPANY . 135 East 42nd Street, New York 
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Curtiss-Wright Mechanic Servicing a Plane 


TEXACO AVIATION GASOLINE 
TEXACO AERODIESEL FUEL 
TEXACO AIRPLANE OILS 
TEXACO MARFAK GREASES 
TEXACO ASPHALT PRODUCTS 


FOR RUNWAYS, HANGAR FLOORS AND 
APRONS, AND DUST LAYING 
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“Mud conditions 
wery bad... 
WE EQUIPPED ALL OUR 
TRANSPORT PLANES 
WITH AIRWHEELS” 


says NORTHWEST AIRWAYS 








NEPAL 
TTT 





When you buy 
anew ship 
specify 
Goodyear 
Atrwheelis 


on Hh WN FE Mm 





EVERYTHING IN RUBBER FOR THE AIRPLANE 
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HERE was a time when one soft 

landing field in a chain of pas- 
senger transport stops could tie up air 
transportation. 

But field conditions don’t make much 
difference when your ship is equipped 
with Airwheels, as this letter from 
Northwest Airways demonstrates: 

“Last February we opened our line from 
St. Paul to Pembina, North Dakota. Having 


operated in that territory before we were 
aware of the fact that mud conditions in 





the spring were very bad. To counteract 
this we equipped the Hamiltons on this line 
with Goodyear Airwheels. The service that 
the Airwheels gave us on this line was so 
satisfactory that we have since equipped all 
of our Hamiltons with them. 


“We firmly believe that the use of these 
Airwheels has decreased the maintenance 
cost on our Hamilton planes and has also 
very much increased the comfort of the. 


passengers riding on these ships.” 

With the winter ahead — it will pay 
you to find out now what Airwheels 
can do to give your ships greater safety 
in landings on snow and muddy fields 
— how these great soft cushions can 
eliminate many of the minor hazards 
of take-off and landing under tricky 
weather conditions. 

Only Goodyears can give you Air- 
wheel safety. . 
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Because Summerill Seamless Steel Tubing is of the finest quality, having 
a uniform strength that has stood the test of time in hundreds of aircraft, 
and is known throughout the industry as the standard of aircraft tubing. 


Because Summerill Laboratories are constantly experimenting to improve 
their product and are always in the lead with new developments. 


Because Summerill’s reputation for efficient service has steadily grown with 
manufacturers and engineers from the early days when tubing was first used 


in aircraft. 


SUMMERILL TUBING COMPANY 


BRIDGEPORT (PHILA. DIST.), PA. 








THE STRENGTH OF THE PLANE IS SUMMERILL TUBING 


TUBING bu SUMMERILL 


Since 1899 
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FAMOUS 


fsa miles a minute for 100 

miles! A black and yellow streak 
in the glare of the late afternoon 
Lowell Bayles’ 
monoplane flashed across the finish 


sun, low-winged 
line an easy victor. Another amaz- 
ing speed mark had been established 
for the Thompson Trophy Race at 
Cleveland Airport—236 miles an 
hour! 

Taking a commanding lead at the 
start of the ten-lap race, Bayles was 


THOMPSON PRODUCTS, INC. 
General Offices: Cleveland, Ohio, U.S. A. 
Factories: CLEVELAND and DETROIT 


FLIGHTS 





WITH THOMPSON VALVES 


AGAIN 


SETTING A NEW MARK IN THE 
Thompson Trophy Race 


(236 MILES PER HOUR) 


This advertisement is one of a series 
recalling historic airplane flights in 
which Thompson Valves were used. 


never headed. After a compara- 
tively slow first lap, he sent his 


stream-lined Gee Bee roaring 


around the 5-pylon course at ter- 
rific speed — never thereafter falling 
below 238 miles an hour. Before 
he finished he had lapped every 
His 
speed was the fastest in eleven 


plane in the race but one. 


@®) Thompson Valves 





bg 





oe 
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years of the National Air Races! 

No one appreciated more keenly 
than Bayles himself how greatly his 
victory depended on the. smooth, 
reliable performance of his Wasp 
Junior motor. At the heart of 
that motor were 18 valves manu- 
factured by Thompson Products, 
Incorporated. 








11 















a See eae a ee Ee ee 















SEF Ie i ner 





ee Se 








12 





ae 





AVIATION 
November, 1931 


ae ze = ve he ar, 
































roe SS 
rn RSS 





In the 1931 Ford Reliabil- 
ity Tour, Warner-powered 
planes led all single- 
engined entries, placing 
first and second in this 
classification, winning The 
Great Lakes Trophy for the 
second consecutive year. 





Warner makes a clean 
sweep at National Air Races 





Warner’s Record for 1931 .. . 


Transcontinental Handicap Air Derby 
Santa Monica, Calif., to Cleveland 
lst Phoebe Omlie, Warner-Monocoupe 


3rd in Women’s Division—Martie Bowman, 


Warner-Inland Sport 


3rd in Men’s Division—Eldon Cessna, War- 


ner-Cessna 


Speed and Efficiency Contest for Single 


Motored Planes 
ist Eldon Cessna, Warner-Cessna 
2nd Walter Carr, Warner-Cessna 


Men’s Events 

510 cu. in. free-for-all 
lst John Livingston, Warner-Monocoupe 
3rd Vernon Roberts, Warner-Monocoupe 


510 cu. in. A. T. C. Race 
lst John Livingston, Warner-Monocoupe 
2nd Vernon Roberts, Warner-Monocoupe 
3rd Peter Brooks, Warner-Monocoupe 


650 cu. in. free-for-all 
lst John Livingston, Warner-Monocoupe 
3rd Vernon Roberts, Warner-Monocoupe 


650 cu. in. A. T. C. Race 
Ist John Livingston, Warner-Monocoupe 
2nd Vernon Roberts, Warner-Monocoupe 
3rd Peter Brooks, Warner-Monocoupe 


800 cu. in. free-for-all 
2nd John Livingston, Warner-Monocoupe 


800 cu. in. A. T. C. Race 
lst John Livingston, Warner-Monocoupe 


1000 cu. in. A. T. C. Race 
2nd John Livingston, Warner-Monocoupe 


1200 cu.-in. A. T. C. Race 
Ist John Livingston, Warner-Monocoupe 


Women's Events 

510 cu. in. free-for-all 
lst Phoebe Omlie, Warner-Monocoupe 
3rd Maude Tait, Warner-Gee Bee 


650 cu. in. A. T. C. Race 
lst Phoebe Omlie, Warner-Monocoupe 
3rd Maude Tait, Warner-Gee Bee E 








Warner’s achievement this year is 
particularly brilliant. For not only 
did Warner with 422 cu. in. dis- 
placement, win every event in its 
power class, but captured as well 
the 800 and 1200 cu. in. events. 


It is important to you to know that 
the same stamina, reliability and 





sound engineering essential to the 
winning of races is inherent in the 
Warner-Scarab engine that you buy. 


Warner performance, day in and 
day out, is just as dependable, 
just as consistent as has been 
Warner’s performance from year 
to year in the National Air Races. 


WARNER AIRCRAFT COMPANY, DETROIT, MICHIGAN 


WARNER Scarab’ ENGINES 
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FIRST non-stop 


13 


trans-Pacifie Airplane Flight 
CHAMPION 


Spark Plugs 


made with 
dependable 





Hugh Herndon (left) and Clyde 
Pangborn (right) upon landing their 
Champion equipped Bellanca plane 
after the first non-stop trans-Pacific 
flight wired “Champion Aero A Spark 
Plugs used on our Miss Veedol flying 
across both Atlantic and Pacific 
oceans, functioned perfectly in every 
kind of weather.” 


When Hugh Herndon and Clyde 
Pangborn landed their plane at 
Wenatchee, Washington, they 
completed the most difficult 
phase of their ’round-the-world 
flight, and the first non-stop 
Pacific crossing by plane. Despite 
adverse weather conditions they 
set a new record from London 
to Tokio. Most of the credit for 
this epoch making flight belongs 
to the fliers themselves. 


Beset by protracted delays in 
Japan, the fliers never for a mo- 


CHAMPION 


Aviation Spark Plugs 


Toledo, Ohio * 





ment lost sight of their original 
objective. It is to their ever- 
lasting credit that they were the 
first to span the Pacific. 


It is on epoch making events like 
the Herndon-Pangborn flight in 
which Champions dramatically 
demonstrate that they are 
Champions both in name and 
in fact. 


The demand for Champion Aero 
Spark Plugs from transport and 
mail lines and private operators, 
is constantly growing. The 


Windsor, Ont. 
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reasons are real and obvious. 


The unique dual insulators of ex- 
clusive Champion Sillimanite— 
not porcelain—are so designed 
that they cannot be broken in 
such a way as to interfere with 
engine operation. In addition 
the design provides the maxi- 
mum heat range so necessary 
for safety and dependability. 


Install Champions in your ship 
and your conception of depend- 
ability will be boosted to a new 
high level. 


Champion Aero A Exclu- 
sive Features 

e 1. Restricted bore. 2. Spe- 

cial analysis electrode. 3. Sec- 

ondary sillimanite dome insu- 

lator. 4. Welded steel terminal. 


5. Copper seal. 6. —— 
Snsntne ieaaiasiio. 7-8. Mold- 
ed Copper gasket seals. 
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The 


announces 


AT BALTIMORE, MARYLAND 


All administrative and manufacturing activities of the 
General Aviation Manufacturing Corporation (formerly 
Fokker Aircraft Corporation) will henceforth be carried 


on at the Curtiss-Caproni plant in Baltimore. 


The operations which have been carried on at Hasbrouck 
Heights and Passaic, New Jersey, and at Glendale, West 
Virginia, will be transferred to Baltimore. The New 
York Sales office at 1775 Broadway will be maintained 


for the present. 


This concentration of activities at one point will ex 
pedite the development of new types of ships, foster a 
continual advance in manufacturing excellence, and 
produce basic economies which will be of benefit to 


plane operators. 


GENERAL AVIATION MANUFACTURING CORPORATION 
Division of General Aviation Corporation 


P. O. Address: Dundalk, Baltimore, Maryland 
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GENERAL AVIATION MANUFACTURING CORPORATION 


THE CONCENTRATION OF ALL ITS ACTIVITIES 
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Read these rapid- 
fire facts for those 
who think 
“all oilis just alike.” 


Gulfpride is the one aviation oil 
refined by the Aluminum Chloride 
process, using material which 
costs $100 per ton. Many other 
oils are refined with acid at $10 
a ton. Gulfpride quickly dem- 
onstrates the difference in better 
lubrication, more air-hours be- 
tween service overhauls, and a 
cleaner motor. 

Gulfpride Oils leave less than 
one-fifth as much carbon residue 
(Conradson test) as the next 
best Paraffin Base Oil of com- 
parable viscosity on the market. 
That is why Gulfpride makes a 
sweet motor stay sweet. There 
is nothing to foul her up. Ask 
for Gulfpride at the field. 





-GULF REFINING COMPANY: 




















... FHERE’S 


NO GAMBLE 
on this quality 














MORE AIR HOURS 
Gulfpride holds its body at high 
temperatures and resists break- 
ing down under motor heat. It 
is highly resistant to oxidation 
and emulsifying action. 

Gulfpride is made in five vis- 


cosities; 75-100-120-150 and - 


200 at 210° F, providing a su- 
perior lubricant for all types of 


aircraft motors, under all oper- 
ating conditions. 

Ask fcr Gulfpride and you'll 
never be grounded because of 
oil-caused trouble. 


GULF REFINING COMPANY 
General Sales Offices 
Pittsburgh, Pa, U. S. A. 
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J than 3000 


wKF BEARINGS 
On U. 8.8 AKRON 


The World’s Greatest Single 
Tribute to Any Bearing 


When the U. S. S. Akron soars aloft, her eight great 
Maybach motors turn on SSS Bearings. ..hercon- 
trol mechanism operates on SSF Bearings... her 
right angle propeller drives are equipped with Sis 
Bearings ... her rudder hinges, elevators, ailerons, 
mooring spindle, all move upon SSF Bearings. 
Throughout this new gigantic marvel of the air are 
more than three thousand SSP Bearings... the 
greatest single tribute ever paid to the design, the 
quality, the dependability of any bearing. 


The same make of bearing was on the Spirit of St. 
Louis ... the Columbia ... the America ... the 
Question Mark ... the Graf Zeppelin ... the same 
make of bearing has been on every ship of the air that 
has written aviation history across the skies... and 


selected solely upon the basis of PERFORMANCE! 


SKF Industries, Inc., 40 E. 34th St., New York, N.Y. 





BALL AND ROLLER BEARINGS 





Each of the eight 12-cylinder Maybach motors on the new U.S. S. 

Akron is equipped with 103 SACS Anti-Friction Bearings. Even 

the portable mooring mast has ER{S/F’ Bearings in the spindle that 
lets the great ship swing with the wind. 
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ECONOMICAL 
CRUISING 


[”. gucoeorcerp economy at part throttle or 
cruising speed has taken on a new mean- 
ing with the development of the Stromberg 
Aircraft Carburetor. 

Two types of Economixer Systems contribute to 
this efficiency on Strombergs. 

One is the Needle Valve type; the other, the 
Piston type. Both are operated by the throttle; 
both permit the carburetor to operate at maxi- 
mum efficiency on a lean mixtute at cruising 
speed and provide a rich, powerful mixture 
at full throttle. Sitio ee 

Economical cruising is ote of many redsons 
why Stromberg carburetors are used on over 
95% of the aircraft engines how being built in 
the United States. Stromberg engineers will 
gladly help you with your own carburetion 
problems. Inquiries are invited. 


TROMBERG CARBURETORS 


BENDIX STROMBERG CARBURETOR COMPANY 


€ SUBSIDIARY OF BENDIX AVIATION CORPORATION ® 
INDIANA 


701 BENDIX DRIVE - SOUTH BEND, 
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Hahn Spark Plugs stop ignition noises... widen 
your range of radio reception 


F your pilots have trouble pick- 
ing up weather broadcasts, 
beacon signals or messages from 
your ground stations because of 
ignition noises ...if their recep- 
tion is not as clear with motors 
going as with motors stopped... 


consider the experience of the 


Eastern Air Transport Company. 
A year ago the Eastern Air 
Transport equipped one of their 
planes with Hahn Radio Shield- 
ed Spark Plugs and a shielded 
ignition system as a trial installa- 
tion. Now they have made Hahn 
standard on all their ships. 
Eastern Air Transport found 
that Hahn Plugs cleared up ig- 


HAHN 









Radio-Shielded 
Spark 


nition interference in both long 
and short wave reception. Equal- 
ly important, they found that 


‘ Hahn Plugs actually gave better 


engine performance. On their 
transport planes, the average 
life of Hahn Plugs has been over 
500 flying hours...some have 
been flown over 800 hours. 
Servicing has only been required 
every 100 flying hours. 


The Hahn Plug represents a 
long step forward in spark plug 
design. The large area of the 
Hahn electrodes prevents burn- 
ing away and assures a constant 
gap. The large center electrode 
acts as a baffle and prevents 


PLUG 


fouling. The plug will not pre- 
ignite in a hot engine. In addi- 
tion, it is moisture proof and 
can be used with any type of 
harness. 

We will gladly send you com- 
plete details upon request. 


Walter Kidde & Company. Inc. 
140 Cedar Street 
New York 
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The World that 


CORSAIRS see 


Vought Corsairs see the world with the 
Navy. For Corsairs are always with the 
fleet—wherever it may go, 


In service with the aircraft carriers, Cor- 
sairs take off from steel] decks—which 
are often far from steady runways—and 
land into relentless arresting gear. Cor- 
sairs are catapulted from the battleships 
and cruisers. They land in rough and 
choppy seas and are hoisted aboard by 
cranes. Service like this demands stam- 
ina and handling qualities far beyond 
the requirements of ordinary flying. 
And the way the Corsair meets such 





demands has made it a standard ob- 
servation plane of the U. S. Navy. 


Combine the structural strength of the 
Corsair with its exceptional speed range 
and ease of handling and you have a 
plane ideally suited for fast executive 
transport and private flying. Chance 
Vought Corporation. Division of United 
Aircraft & Transport Corporation. East 
Hartford, Connecticut. Export repre- 
sentative: United Aircraft Exports, Inc., 
230 Park Avenue, New York, N. Y. 





CHANCE VOUGHT 
CORPORATION 
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PEN NZOIl L for winter 


lubricates insta ntly 


Ask for PENNZOIL — 
Not just ““Pennsylvania Oil°° 








Oil that congeals in cold weather puts a drag on your 
motor. It reduces power when you need power most 
—in climbing. 

Pennzoil flows and lubricates perfectly the minute 
you start your engine. 


It doesn’t break down after a few hours’ flying like 
thinned winter oils. It gives you many extra flying 
hours. with every refill. It costs less per hour. For 
perfect lubrication, for economy —fill with Pennzoil 
for winter. You'll like it. 

The PENNZOIL COMPANY: Executive Offices and Refinery: Oil City, Pa. 


Division Offices: New York, Chicago, Los Angeles 
British-American Oil Co., Ltd., Sole Distributors in Ontario and Quebec, Canada 








PERMIT NO. 2— PENNSYLVANIA 
GRADE CRUDE OIL ASS’N 
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LEADERSHI 


All the commanding resources of Bendix, 
all the Bendix enthusiasm for sheer excel- 
lence of product, all the Bendix purpose to 
serve Aviation constructively — these are 
epitomized in every single Bendix Wheel 


and Brake for aircraft. 


Bendix Airplane Wheels and Brakes orig- 

inally were and still are designed for 

leadership—in strength, durability, depend- 

ability; and in meeting the practical needs 

of modern aircraft operation. 

BENDIX BRAKE COMPANY 
SOUTH BEND, INDIANA 


(Subsidiary of Bendix Aviation Corporation) 


BENDIX see ss" BRAKES 


fate 


FULLY PROTECTED BY PATENTS AND APPLICATIONS IN U. S. AND ABROAD 


Air Mail Saves Time 
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Packard Diesel aircraft engine manufac- 
tured by the PACKARD MOTOR CAR 
CO., Detroit, Mich. (Below) Nickel Alloy 
Steel master rod, link rod, link rod pin and 
crankshaft used in Packard Diesel engine. 













Dependable Materiay. 
are the best assurance of 





Packarb Diesel... the new idea in 


aircraft engines... uses tried and tested 


NICKEL ALLOY STEELS 


N the successful adaptation of Diesel 

power to radial aircraft engines, the 
Packard Motor Car Company has contrib- 
uted a new and revolutionary chapter to 
the history of aeronautical progress. In spite 
of the radical—and ingenious — variations 
from conventional design embodied in the 
Packard Diesel engine, Packard engineers 
have adhered to the most conservative 
principles in the selection 
of materials. Nickel Alloy 
Steels are used for the 
crankshaft, 





connecting 





Nickel 


FOR ALLOY STEEL 


Send for List of Available Publications on Nickel and its Alloys 


rods, link rod pins, cam, piston pins and 
starting jaws. 

If materials superior to Nickel Steel had 
been available for these highly stressed 
parts, Packard would have employed them. 
As it is, the reliability and safety inherent 
in the Diesel principle are enhanced to 
the maximum extent by the use of Nickel 
Alloy Steels which have long since 
proved their dependability 
in practically all aircraft 


engines of the conven- 


tional type. 
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“SEEING” THROUGH FOG 





9,000 FEET THICK 








Dependable Exides keep radio commu- 

Here’s a battery that was made “ ‘ a 2 
thnmin omer ee  whication alive—make for safe landings : 
“YOU'RE over hangar five,” reports the voice from the ground. And the pilot spirals 













down through the fog with confidence. A few minutes later—happy landing. | 


Exide Aircraft Batteries help make radio communication certain. And they supply 
steady power for landing, navigation and instrument lights—starting and ignition. 
Exides are designed for minimum weight. They assure absolute 
dependability. Moreover, the electrolyte will not spill. E x { re "g . 

Ask any pilot about Exide reliability. Write today for fur- 
ther information. One-seater ““mono”’ or transcontinental air AIRCRAFT 
liner —there’s an Exide Aircraft Battery to fill the bill. BATTERIES 


Contractors to the U. S. Army and Navy eS lee 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 


THE WORLD’S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 
Exide Batteries of Canada, Limited. Toronto 











Reproduced above is an aerial view of the modern plant of the Sikorsky Aviation Corporation, at Bridgeport, Connecticut 
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SIKORSKY 


In 1910 Igor Sikorsky had the ex- 
treme satisfaction of test-flying his 
first plane, the S-1:. During the 21 
years which followed that successful 
initiation Sikorsky designs have 
shown a fine combination of genius 
with advanced aeronautical engi- 
neering. The application of this com- 
bination to the most modern of 
manufacturing methods has resulted 
in the use of the name “Sikorsky” 
as a synonym for the highest type 
of amphibion airplane. 


Some 200,000 sq. ft. of floor space 
are included in the Sikorsky plant, 
which is as modern in construction, 
arrangement and equipment as the 
Amphibions it produces. Included in 
this great establishment is a com- 














Sen UWS AY 


MANUFACTURERS OF AMPHIBION 
AIRPLANES FOR MILITARY, 


NAVAL, TRANSPORT, COMMERCIAL 


AND PRIVATE USE 





AMPHI 





plete Experimental Laboratory for 
research into and the proving of 
various elements of aircraft design 
and manufacture. An essential fea- 
ture of this aeronautical laboratory 
is the Vertical Wind Tunnel—the 
first of its type in the United States. 


Sikorsky Amphibions—every one a 
worthy bearer of the famous 
‘“‘Winged-S”—are available in four 
models: the S-39, carrying five per- 
sons; the 1o-place S-38; the S-41, 
which accommodates 16, and the 
S-40 for 40 passengers. For detailed 
information on any or all of these 
models, address Sikorsky Aviation 
Corporation, Bridgeport, Connecti- 
cut. Division of United Aircraft & 
Transport Corporation. 





WORLD’S RECORD 





BION 
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Top OVERHAUL 


O excessive carbon or scored cylinder walls here . . . valves 
N clean, too. That’s what a top overhaul reveals when an air- 
plane engine has been lubricated with Socony De-waxed Motor Oil 
and fueled with Socony Aviation Gasoline. A minimum of carbon 
indicates there has been no engine overheating or loss of power. 

No wonder Socony Aviation Gasoline and Socony De-waxed Motor 
Oil are pilots’ choice in New York and New England. We gather 
first-hand experience in-fueling and lubricating our own Test Plane. 
Then our own aviation experts air-tailor these products for flying 


conditions you yourself encounter. Fly with Socony next time. 


SOCONY- 


AVIATION GASOLINE DE-WAXED MOTOR OIL 


STANDARD OIL COMPANY OF NEW YORK 
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No. 13 of @ series of advertisements on “How Superlative Quality is Built into Roebling Wire Products” 


A Tower of Torture for Wire Rope 


A 3% inch rope is “on the rack”. A lever is thrown. 
The massive screw columns slowly turn. The rope 
draws taut ...now you begin to see its mettle. 500,000 
Ibs. tension! 1,000,000...the wires begin to snap! 
Finally...an ear-splitting report...and the broken 
strands lash back from the break. 


So goes one of Roebling’s regular routine specifica- 
tion tests on this giant Riehle testing machine, built 
originally to test the huge cables for the George 
Washington Bridge. It is one of the largest preci- 
sion testing machines in the world, 2,500,000 Ibs. in 
capacity, 43 feet high, 138 tons in weight. It tests by 
compression as well as tension. ..can crush a 15-foot 


cast iron column, 15” in diameter, with 134” walls! 


This formidable machine marks one extreme to 
which Roebling goes in testing wire and wire rope. 
At the other extreme are midget machines to test 
wire under a few ounces of tension. And in between 
are machines of every conceivable type and size. To 
make certain that in Roebling Wire Products there 
will be a maximum of strength, stamina and safety, 
70 stone has been left unturned. 


JOHN A. ROEBLING’S SONS COM PANY, TRENTON,N. J. 


Branches in Principal Cities Export Dept. : New York 


WELDING WIRE - FLAT WIRE - COPPER AND 
WIRE CLOTH AND WIRE NETTING 


WIRE - WIRE ROPE - 
INSULATED WIRES AND CABLES - 


ROEBLING WIRE AIRCRAFT PRODUCTS 
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Mr. Francis Arcier, Chief Engineer, Waco Aircraft, reports on. . . 


Where and Why 
WACO uses Self-tapping Screws 


to make better assemblies at lower cost 





Many airplane design and production men will 
be interested in the following summarized report 
on where and why Waco uses Self-tapping Screws. 
It may point to oppor: unities to simplify more of their 
own metal assemblies with these unique screws. 


Wood fairing strip attached to longeron—Simply by turn- 
ing Self-tapping Sheet Metal Screws into holes drilled 
through both wood strips and tubing. Strips formerly fas- 
tened with electrical tape which frayed and cut...was not 
neat...required much more time and several pounds of tape. 


Fidor off-set fastened to longeron——Dural off-set support 
is fitted over bottom of longeron member to support floor. 
Holes are drilled through off-set and longeron and Self- 
tapping Sheet Metal Screws are turned in. This method is 
light, cheap and secure. To fasten off-set with welded lugs 
would be too costly, and machine screws or bolts and 
nuts would weaken longeron. 


Rear seat installation—Dural rear seat fastened to cross 
members at bottom and rear of cockpit by turning Self- 
tapping Sheet Metal Screws into holes drilled in the seat 
and cross members. Machine screws or bolts and nuts 
would increase weight and labor. 


Cover fastened to metal seaf back—Dural cover fastened 
to seat back by drilling holes in both units and turning in 
Self-tapping Sheet Metal Screws. To use bolts and nuts 
would increase weight and cost. 


Chain attached fo fuel tank cover—Self-tapping Sheet 
Metal Screw is turned into hole drilled in fuel tank cap, 
to attach short length of chain. Quicker and cheaper than 
machine screw or bolt and nut. 


Which of your assemblies can be made simpler, cheaper, 
better with these Screws? Investigate. Get the Booklets 
shown below. Ask for free trial samples. 











Type “Z” Hardened Self-tapping Sheet Metal Screws Type “U” Hardened Metallic Drive Screws 
For joining and making fastenings to sheet metal up to six This type of Self-tapping Screw is used for making perma- ! 
gauge; also aluminum, die castings, Bakelite, etc. Simply turn nent fastenings fo iron, brass and aluminum castings, steel, 
Screw into drilled, pierced or molded hole. It forms a thread in Bakelite, Durez, etc. Just hammer the Screw into a drilled or 
the material as it is turned in. Can be removed and replaced. molded hole. It forms a thread in the material as it is driven. 











PAT. IN U. S. AND FOREIGN 

<— 14 Unbiased Reports on Savings.---.....--.---0- «-<==-~Scientists Explain Fastening Security —> 
PARKER-KALON CORPORATION, Dept. M, 192-200 Varick Street, New York, N. Y. 

Send me free booklets on the Security and Economy of assemblies made with Self-tapping Screws. 


PARKER-KALON Wardened Self-tapping Screws 
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“TH see it through 
in 


e¢ 

‘tee tell me there’s five or six million of us— 
out of jobs. 
“TI know that’s not your fault, any more than it is 
mine. 
“But that doesn’t change the fact that some of us 
right now are in a pretty tough spot—with families 
to worry about—and a workless winter ahead. 


“Understand, we're not begging. We'd rather have 
a job than anything else you can give us. 

“We're not scared, either. If you think the good 
old U. S. A. is in a bad way more than tempo- 
rarily, just try to figure out some other place you’d 
rather be. 


“But, until times do loosen up, we’ve got to have 
a little help. 
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“So I’m asking you to give us a lift, just as I would 
give one to you if I stood in your shoes and you in 


mine. 


“Now don’t send me any money—that isn’t the 
idea. Don’t even send any to the Committee which 


signs this appeal. 
“The best way to help us is to give as generously 
as you can to your local welfare and charity organi- 


zations, your community chest or your emergency 
relief committee if you have one. 


“That’s my story, the rest is up to you. 
“Pll see it through— if you will!” 
—Unemployed, 1931 


THE PRESIDENT’S ORGANIZATION ON UNEMPLOYMENT RELIEF 


Walter S. Gifford 


Director 


COMMITTEE ON MOBILIZATION OF RELIEF RESOURCES 


Owen D. Young 


Chairman 


The President's Organization on Unemployment Relief is non-political and non-sectarian. lis purpose is to 
aid local welfare and relief agencies everywhere to provide for local needs. All facilities for the nation- 
wide program, including this advertisement, have been furnished to the Committee without cost. 
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NEW YORK to TURKEY 


5,011.8 Miles of Continuous 
Flying 










pe 





The 1931 Crowning Achievement of 
SRE Ball Bearings! 


ET’S get this straight. Russell Boardman and John 
Polando rode to a new World’s non-stop record of 5,011.8 
miles in 49 hours and 20 minutes. Bellanca built the Mono- 
plane . .. Wright Aeronautical Corporation the Whirlwind 
Engine and SRB supplied the Ball Bearings. 

That Wright Engines established 58% of all major aviation 
speed and endurance records during the past five years needs 
no telling here. What does require emphasis, however, is the 
fact that in each separate event SRB Ball Bearings brought 
home a perfect performance—further emphasizing the de- 
sirability of specifying SRB’s at any point... whatever the 
position ... “‘wherever the service is hardest.”’ 

SRB Engineers are immediately available for consultation 
and cooperation. 


STANDARD STEEL AND BEARINGS INCORPORATED 
Division of Marlin-Rockwell Corporation 
PLAINVILLE CONNECTICUT 



























D. you know that... 


each month our subscription depart- 


ment receives more than 150 requests 
for “Back”’ issues of AVIATION? 


¢ @ ¢ 


If we printed extra copies of our 
monthly issues, we would be glad to 
comply with these requests, but un- 
fortunately we have no way of knowing 
in advance just how many of our news- 


stand readers will “‘miss’’ an issue. 

¢ ¢ ¢ 
But We Do Know — that each of 
these requests indicates a reader has 


“missed”? just the issue he could make 


valued use o:. 


Insure your receiving 


_ AVIATION regularly by filling in the 
‘coupon below, today... . 


Punt 





Subscription Rates: 
U. S., Canada and 


wow 
PD DDI I 


were 
Posy 





‘ 
{ 
: 
‘ 
‘ 


~~ 


AVIATION 
330 W. 42d St. 
_ New York City 


full year. 
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KENDALL OIL WAS THE CHOSEN 


LUBRICANT FOR THE GEE BEE 
The Gee Bee Super Sportster No. SUPER SPORTSTERS WINNING 


4 with which Lowell Bayles won 


peli eee THE TWO MAJOR SPEED EVENTS 
OF THE 1931 NATIONAL AIR RACES 





Congratulations earned and re- 
ones Left EA pr fo ae 

ight W. Winter o; a 
field, Mass., Maude Irving Tat, 
Robert L. Hall, Chief may, onl 
designer of the Gee Bee Plane, 
Lowell Bayles, and Z. D. Gran- 
ville, President of Granville Bros. 
Aircraft, builders of the winning 
Gee Bee’s. 


‘Le sky was the limit for type, power and speed for planes competing in the two speed 
classics of the 1931 National Air Races at Cleveland—the Thompson Trophy Race for men 
pilots and the Cleveland Pneumatic Aerol Race for women pilots. Nor was there any restriction 
on choice of lubrication. But the wisdom of using the finest and most dependable oil obtain- 
able made Kendall the outstanding choice and the dominant winner. 


Lowell Bayles, piloting a Gee Bee Super Sportster, > PE and built by Granville Bros. 
Aircraft, Wasp-powered, flashed across the line as winner of the Thompson Classic with an 
average speed of 236.239 miles an hour. Not content with this splendid victory, another Gee 
Bee “Y” plane, piloted by Maude Irving Tait, won the Cleveland Pneumatic Aerol Trophy 
Race at a speed of 187.574 miles an hour. 


In these days of aerial stamina and speed, the proverbial “greased lightning” is being 
crowded by Kendall-lubricated aircraft. Every manufacturer, owner, pilot and mechanic 
knows that expert design, efficient power, skillful tuning and master piloting need the alliance 
and aid of unfailing lubrication. Kendall consistently earns that partnership. 


When next you fill the crank case, remember that the world’s finest and costliest crude—the 
Bradford Grade of Pennsylvania—is exclusively refined into Kendall Oil, refined to a rigid 
standard that makes it ideal for every flying condition. Thirty flying hours is its minimum 
service without draining when the oil level in the crank case is maintained. For complete 
information on Kendall Oil and a list of airports where it is obtainable, address Kendall 
Refining Company, Bradford, Pennsylvania. 









Use the Air Mail! 
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CRANKCASE FOR 
RADIAL ENGINE 
MACHINED COMPLETE 


BY 
ea 
os | 





HE machining of the crankcase 

and other vital parts of ap air- 
crait engine should not be entrusted 
to inexperienced hands. 


The crankcase built for a 200 hp. 
Diesel Radial engine shown above 
as a sample of Govro-Nelson work, 
was expertly machined by skilled, 
experienced workmen—keyed to 
the demands of the aviation indus- 
try, working with the aid of modern 
manufacturing machines and accu- 
.. rate testing equipment. 


me YY 
GOVRO-NELSON 


COMPANY 


1931 ANTOINETTE DETROIT 


CRAFTSMEN TO THE 
AVIATION INDUSTRY 
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Some One 


Wants 
To 


Buy 


the equipment or machin- 
ery that you are not using. 
This may be occupying 
valuable space, collecting 
dust, rust and hard knocks 
in your shops and yards. 


Sell it 


before depreciation 
scraps it. 


The Searchlight Section 
is helping others — 
Let it help you also 


GN-034 
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in the Nation’s newest plane 


The 
PILGRIM 
100-A 


Transport Airplane 


Developed to suit today’s transporta- 
tion needs—not designer’s prejudice. 


First operated Dallas- 
Brownsville,—a week 
later Chicago-St. Louis 
(four round trips daily), 
and now on a twice-a- 
day schedule beween 
Chicago - Cincinnati. 





Everywhere the same 
A full load from Dallas on the American : 

Airways service to Brownsvilie story Is heard...... 
Passengers say: Jhat’s real travel SERVICE!" 
Pilots say: /t’s a pilot’s plane!” 

Operators say: “Now, / can make a PROFIT!’ 


AMERICAN AIRPLANE & 
ENGINE CORPORATION 


Manufacturing Division of The Aviation Corporation 
FARMINGDALE, L. I. 
Manufacturers of PILGRIM Airplanes and RANGER Engine 
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ELECTRIC INSTRUMENTS 
COST LESS TO MAINTAIN 


wee you compare instrument 
costs, be sure to consider 
maintenance. Remember that elec- 


tric instruments require no tubing 


or shafting. They cost less to main- 


tain. 





Electric _engine-temper- Electric tachometer 
ature indicator (thermo- . 
couple type) 





Electric pressure indica- Electric temperature in- 
tor (fuel or oil) dicator for oil 


General Electric also manufactures 
high-quality navigation instru- 
ments such as magneto and card 
compasses. Let us send you com- 
plete information. General Electric 
Company, Schenectady, N. Y. 





GENERAL 
KLECT RIC 


700-13 


<= AERONAUTIC EQUIPMENT = 



























p—-----~-----~ 


Choose a flying school 


backed by 
LEADERS 


of the industry! 


XECUTIVES of the United Aircraft & Transport 
Corp. planned Boeing School courses—to give 
you exactly the kind of training the industry will 

demand. These men are acknowledged leaders in 
airplane design and manufacture and in transport op- 
erations. From daily experience they know why some 
beginners fail and why others succeed. 


Likewise, the 18 instructors are practical, successful 
men, who know the vast difference between a headful 
of theories and what you'll need when you tackle your 
first job. These veteran air mail and army pilots and 
technical specialists of long experience were at- 
tracted to the Boeing Schoe! by its prestige and by 
its unequalled laboratory, shop and flying equipment. 
Learn to fly ... now... under these ideal condi- 
tions, with individualized instruction. Your ground 
school will include—besides the usual subjects— in- 
tensive instruction in advanced meteorology and avi- 
gation, instrument flying, aerodynamics, air transport 
operating practices and other vital subjects. You will 
fly five types of training planes, including a 3-ton 
transport. No engine less than 150 H. P. 

The high percentage of Boeing graduates employed 
by the industry demonstrates the confidence of re- 
sponsible companies in Boeing training. Mail the 
coupon below—today—for full details. 





BOEING 


SCHOOL OF AERONAUTICS 


Division of United Aircraft & Transport Corp. 


BOEING pr ee OF AERONAUTICS 
Room 11C, Airport, Oskland, California. 


gone ins. ap gate 











E Bee ing Master Pilot 
pect $y Pilot Boeing Master Mechanic 
Transport Pilot ial Master Pilot 

oe ‘or Transport Pilots) 
Name. 
Address. 
City. . _State 
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There’s more 


Sa fety 


than you'll 
ever need 
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AIRCRAFT 
TIE ROD 


The most rigorous test agency in 
this country sets aircraft construc- 
tion standards. Hartshorn Tie Rod 


standards are even more exacting. 
a> 
Hartshorn Square Section Tie Rods abso- 
lutely prevent torsional strain in in- 
ternal wing and fuselage bracing. If 
it’s there, you see it and take it out. 
The flat faces save assembly time, for 
wrenches can be applied at any point 
along the rod and tight*corners are 
no longer troublesome. 
_sa> 
Hartshorn Streamline Tie Rods offer 
little wind resistance. They are strong, 
light and will not stretch. They in- 
crease speed, reduce fuel consumption 
and cut follow-up and lining-up costs. 





Brace every ship you build or fly with 


| taper AIRCRAFT 
as TIE RODS 


We will in STEWART HARTSHORN CO. 


Booth 102 at the 250 Fifth Avenue New York, N.Y. 
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HANGAR-SHY! | 





It’s air hours you pay for — and air hours you get — in a Boeing airplane! More 
than 20 million miles have been flown by Boeing mail and passenger planes over 
United Air Lines alone — a record of consistent, everyday service that speaks for 
the quality of Boeing construction. Boeing stamina is assurance of longer life — 
and more hours in the air! . . . Boeing Airplane Company, Seattle, Subsidiary 


Of United Aircraft and Transport Corporation. 
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wr. sales Executives 
anywheres 
U.S-A- 


Let's get down to brass tacks, 
skirmishing: 


1. It may surprise you to know that the operating cost 
of a Waco Cabin "Model C" is lit 


tle if any more than 
that of your automobile. It actually averages less than 
8¢ & mile, including gas and oil, upkeep and deprecia- 
tion. Wot bad, is it, for a four-passenger job, with 
such sweet performance as this WACO has? 


without any preliminary 


2. With this WACO at your command you can get around 
the circuit’ two or three times as fast, and give your 
men the personal inspiration that means so much in these 
strenuous times. What would that mean during 1932, in 
extra sdles and added profits? 


3. There is some value in the dramatics of the thing, 
too. One contract that you landed by being literally a 
jump ahead of competition might pay for the whole in- 
vestment. Right? 


It will cost you only a 2¢ stamp to call for a showdown, 
Tell your secretary to drop me a note asking for the 
proof. I can give it to you in writing.* And our dis- 
tributor in your neighborhood can give it to you in the 
air. Say when, won't you? 4 


THE WACO AIRCRAFT COMPANY 


H. R. Perry 
Sales Manager 


A SE ED 
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7 . * 
The complete WACO line ranges from $4450 to 8 8 
with Heywood starter standard equipment on all models. 


ferred fanew WACO 
payments can be arranged. And purchase o} 
na des any ded instruction. See your distributor for details. 


THE WACO AIRCRAFT COMPANY, TROY, OHIO 
(Pronounced WAH‘CO) 








“ASK ANY PILOT” 
k 
There are more WACOs in private service than any other American make 


- 


4 
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Our wide experience in the 
field of AUTOMOTIVE 
ENGINES makes us a 


most practical source for 


AIRPLANE 
SPRINGS 


on a production or 
experimental basis 


nts for Spring ee: 






































A subscription to AVIATION 
the oldest aeronautical maga- 
zine will bring to me each 
month, an accurate report of 
all that is new and practical 


in aeronautics. 


SEND IN THIS BLANK NOW! ati 


AVIATION 
330 West 42d Street, 
New York City 


Gentlemen: aot 
3.00 for 1 year's subscrip 
geen By oe aTION-—demestic rate. 








Name . 
Address 
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WHEN the screw driver gives 

it the final turn the screw is 
driven home to stay home — that 
is, if it is an American Screw. 


The clean cutting threads of Ameri- 
can Screws take a permanent hold. 
The sharp gimlet points make 
good starting points; and the slots 
stand the strain of the final twist. 


ee re You can do any job better 
| z with American Screws 
Pu 
WOOD TIRE STOVE MACHINE 


SCREWS BOLTS BOLTS SCREWS 


AMERICAN SCREW CO 


PROVIDENCE,R.I.,U.S.A. 


WESTERN DEPOT,225 WEST RANDOLPH SL.CHICAGO.ML. 


Put lt Together With Screws 


riven home 
































View of engine installation. 





Photograph by courtesy of the Curtiss A 


YOUR TUBING... 
... PROBLEMS 


LET US HELP TO SOLVE THEM 














experience and skill, modern equipment, expert 
workmanship that is only obtainable with Shelby 
master craftsmen. These advantages have long 
since placed the Ohio Seamless Tube Company in 
the van of competition as producer of the greatest 
variety of seamless steel tubing known to industry. 


Because we can meet the exacting demands of the 
aviation industry... in either plain carbon or alloy 
steels that in some instances even exceed the rigid 
government specifications . . . we now supply the 
leading airplane manufacturers with part or all of 
the seamless steel tubing they use. 


Avail yourself of our knowledge and experience. 
Our specialists will gladly help to solve any steel 
tubing problems that confront you. 














TUBE CO. 


CENTRAL OFFICE: EASTERN OFFICE: 

Citizen's Building, Cleveland, Ohio 100 Eost 45th Street, New York 
WESTERN OFFICE: MICHIGAN OFFICE: 

1225 W. Washington Bivd. 2857 East Grand Boulevard, 

Chicago, Hl. Corner Oakland, Detroit, Michigan 


SOUTHWESTERN OFFICE: 2646-48 Washington Boulevard, St. Lovis, Mo. 








EE and metallurgical — 
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How to repair, 
inspect and | 


service airplanes 





The Aircraft 
Mechanics’ 
Handbook 


by I. W. MILLER 
Lieutenant, U. S. Marine Corps 
174 pages, 4% x7 
38 illustrations, $2.00 





mation needed by the airplane mechanic—tools, materials, 

standards, methods, data, inspection and repairs. Every- 
thing is described in simple form for the practical man, yet 
thoroughly in keeping with government standards and the 
demands of service and safety. 


This book covers 


—what tools are necessary and how to use them 


—the materials of airplane construction and how to handle 
them 


—methods for the repair of wires, cables, wings, propellers, 
rigging, engines and engine equipmeiut, etc. 


—how to make a thorough inspection of the plane and engine 


I: CONCISE reference form this book covers all the infor- 


—compass correction 
—excerpts from the “Air Commerce Regulations” 
—many notes on miscellaneous shop work, etc. 


Everything is covered in practical language, and made clear 
with illustrations, definitions, tables, etc. Throughout, the 
book represents the most valuable combination of practical 
guidebook material together with a due regard for the impor- 
tance of the work and the high standards necessary. Standards 
and methods are in the main those of the government services. 


Chapter Headings 


1. Tools for the he Mechanic; 2. Miscellaneous Shop Notes; 3. 
Materials ae WwW 


Structural ires and rae ab 5. Covering 
Airplane Surfaces; 6. ane Dopes and Doping; 7. Airplane Rig- 
= 38 wngreee one | gine > Denton: 9. Propsiters 10. Routine 

on 0: and Engines; a Compasses; Appendix: Ex- 
tracts from “ aoe Regulations 


Examine this book for 10 days FREE. 
Send the coupon, today. 





| FREE EXAMINATION COUPON | 





McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 


Send _ me postpaid for ten days’ Free Examination Miller—AIR- 
CRA FT 1 MECHANICS’ HANDBOOK, $2.00. I agree to send the re- 
mittance in ten days or to return the book, postpaid, at that time. 


(Books sent on approval to retail purchasers in UC. S. and Canada 
only.) ¥275 Av. 11-31 
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If it’s 
DEPENDABILITY 


you want... 


.-.to keep your Production Lines on the 








move, Barnes-made Springs have been 
building a reputation for dependable 
service for years. Won’t you tell us your 


spring requirements ...one or a million? 


The Wallace Barnes Co. 


BRISTOL, CONN., U.S.A. 
































December 
Issue Closes 
November 12th 


als 





Early receipt of copy 
and plates will enable 
us to serv 
to furnish proofs in 
ample time so changes 
or corrections may be 
made if desired. 
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Never any trouble 
with SS. S. WHITE 


FLEXIBLE SHAFTS 


That’s the main reason why S. S. WHITE 
Shafts are so generally selected by manufac- 
turers of airplanes and airplane equipment for 
tachometer driving, for remote control of radio 
receivers, for driving gasoline pumps, for oper- 
ating gyroscopic stabilizers, magneto compasses 
and many other applications requiring a flexible 
element of transmission or control. 


And the basis of their superior durability and 
reliability is found in better materials, better 
design, better manufacturing facilities and re- 
sources, and the perfection attained through 
more than 60 years of flexible shaft manufac- 
turing and development. 


Whatever the application, there is an 
S. S. WHITE Shaft that will meet its require- 
ments with the assured reliability so especially 
vital in every detail of airplane equipment. 
Complete data on shafts for tachometer, radio 
control or any other application, furnished on 
request. Competent engineering cooperation is 
also offered for the working out of specific 
applications. Address inquiries to 


The SS.WHITE Dental Mfg.Co. 
INDUSTRIAL DIVISION 








Types and sizes from 1 to 3 
watts, 1000 ohms to 10 meg- 
ohms and higher. Noiseless 
in operation. 
ieal strength. Permanent Re- 
sistance 





Makers also of 152-4 West 42nd St. 


S. S. WHITE 
MOLDED 
RESISTORS 


NEW YORK, N. Y. 











Great mechan- 


Value, Non-hygro- 
surface. Write for 

















He Lived to 
tell the Tale 


Because he Wore a 


PARACHUTE 


“I was cruising along at about 
100 M.P.H.’s when all of a sud- 





chances and cireled to get back 

out but I couldn’t find an open- 

ing in that soup anywhere. Then, 

I knew I was lost and every 

moment I expected to see the 

side of a mountain loom up in 

¥ front of my nose. So I leveled 

her off, climbed out on the wing 

as fast as I could and baled out. 

Just as my chute opened, I heard 

the old ship crash into the mountain side. I landed 

O.K. in a small clearing and, boy, was I glad I wore 
that chute.” ...... 


Of course, this may never happen to you—we 
hope it doesn’t—but if by any chance it does, 
will you live to tell the tale because you wore a 
parachute? Don’t imperil your own safety and 
the future of aviation by carelessly flying with- 
out a parachute. Remember the hundreds of 
lives that parachutes have saved and remember 
the Army, Navy, Dept. of Commerce, Air Mail 
and all Safe Flyers wear parachutes. 


Switlik Safety Chute, the modern, compact and 
quickest opening parachute on the market to- 
day, are now only $300 for white silk or $240 
for pongee silk. Don’t delay. Write or wire 
for our EASY PAYMENT PLAN. 


Used by the Navy Dept. of Commerce 
Air Mail and Many Famous Flyers 


WITLIK 
SAFETY CHUTES 


Switlik Parachute & Equipment Co. 
TRENTON, N. J. : 
Western Office 


1223 Airway, Grand Central Air Terminal 
Glendale, Calif. 
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EATH always makes 
this “three-point” landing 


PERFORMANCE, SAFETY, ECONOMY — three vital points in flying — are 
the foundation of HEATH’S 23 years of success. And on these three points HEATH 
is not challenged by other planes in its class. 


Performance? World's altitude record; first place at National Air Races for years; 
scores of enthusiastic owners. 


Safety? ca null oth sapeek the daily demands of student and cross country 
flyers; sturdy and w neered t hroughout with perfect control at all speeds. 
Economy? Gas and oil by the spoonful instead of in barrels; reliable motors; 
simple, inexpensive maintenance; low insurance and amortization. 

And all these asveasene come to you at amazingly low first cost — you can owna 
HEATH for only $1074. Or build one yourself for only $269. You can buy your 
ship out of your income and pay for it in small monthly installments. 

Write today, enclosing 15c. for full information and our new special offer. 


HEATH AIRCRAFT : 
CORPORATION | RAYMOND MANUFACTURING CO. 
CORRY. PENNSYLVANIA 


Dept. A-11, Niles, Michigan 
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The Searchlight Section 


A Vass || A 

Personal of this issue covers the current Business 
Want— business wants of the industries Want— 
in which this paper is read. 





can invariably ; must be satisfied 
be filled by ro For Every Business Want —| by someone in 
your industry. 


spay “Think SEARCHLIGHT First” sie 
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A COMPLETE LINE 
TS 











IN ALL CLIMATES 


Primers, Lacquers, Varnishes. A com- 
plete instruction book for factory and 
field operators is available. 


Union, Union Co., N. J. 


Tube Oil, Dope-proof Paints, Clear and 
Semi Pigmented Dopes, Glossy Pig- 
mented Dopes, Oil and Nitro Cellulose 
‘ris & Elmwood Aves. 
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ewe Seared 

Model 545 INDICATOR—mounted on 

instrument panel—convenient tocon- 
tinually check engine R.P.M. 






Continuous check of the performance of the eight 
mighty engines of the U. S. S. Akron—new Giant of 
the Air—is given by Weston Tachometers. The R. P. M. 
of the engines is discbity indicated on the instrument 
panels. is means closer, more convenient super- 
vision—greater overall operating efficiency. 

Light, rugged, compact— Weston Tachometers operate 
elbetsinaiae They do not use flexible drive shafts—extra 
er and trouble. They consist of but two units: a 
small, light D. C. gy So sone and an indicator, 
calibrated in R. P Complete shielding prevents 
interference with the magnetic compass and radio. 

Designed to meet the practical requirements of 
modern flying, the selection of Weston Tachometers 
for the U. S. S. Akron—the greatest achievement in 
aircraft development—is a marked tribute to the re- 
liable, accurate, and trouble-free operation built into 
these instruments by Weston engineers. 


Features of Weston Tachometers 


1 Accurate, steady, 6 Unaffected by tem- 
dependable _indi- perature changes. 
cations. 
Indicators give 270° 
2 Sake woes. deflection over 5% 


inch scale. 





3 Simplicity and ease 
of installation. 


= Indications unaffected 
4 Practical freedom by banking, etc. Model 544 MAGNETO 
from all mainte- GENERATOR weighs only 
nance. ? 1 Ib., 5 oz. Screws directly 
9 Fully shielded to pre on abies OA8 ead 


vert interference with 
magnetic compass or 
radio. 


Complete elimina- 
tion of troublesome, 
flexible drive shafts. 


WESTON 


ELECTRICAL INSTRUMENT CORP. 


outlet. Connected to indica- 
tor by small wires. 


5 





616 FRELINGHUYSEN AVENUE...NEWARK, N. J. 
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Dependability 


RCA''s two-way aircraft radio equip- 
ment is absolutely dependable. every 
time you press the button. Aside from its unerring 
dependability it is the lightest, simplest and most 
compact aircraft radio apparatus ever offered. 


‘ype B Radiophone _ apnente us transmitter for mounting 

anywhere in the ship on any wave length between 

30 and 900 enter Woon Pe Ibs., 6 ozs. Price $1,000 
f.0.b., New York 





























Type A ‘“All-Purpose”’ receiver is a thin local control unit 

for cockpit mounting. It provides Beacon-Weather, entertain- 

ment broadcast and short wave reception on voice or \° 
Weight 9 lbs., 8 ozs. Price $325 f.0.b., New York. 


This combination radiophone and telegraph apparatus was 
designed for both transport and itinerant service and is 
especially recommended for use on planes which could not 
formerly carry voice communication equipment because of 
weight or space limitations. 


Write for booklets describing the tes 
used by Eastern Air Transport and 


Corporation. 
Please address the nearest office; 


Radiomarine Corporation 


of America 
A Radio Corporation of America Subsidiary 
66 Broad Street .°. New York City 
1599 St. Me ge 227 Fries ag 8 —— gt Eaters | 


; 16 First Street, San Francisco, Cal. 


Service Stations at Boston, Baltimore, Norfolk, Savannah, Galveston, 
Chicago, Buffalo, Duluth, Seattle. 


of radio equipment 
ompson Aeronautical 


St., 
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the navigation methods 


that helped to 

carry Post and 

Gatty around 
the world! 


To turn out practical air navigators is 
the principal object of this book. Writ- 
ten by the man from whom Harold 
Gatty gained much of the information 
he applied in successfully navigating the 
Winnie Mae around the world, the book 
covers avigation completely, from a thor- 
oughly practical standpoint, and in- 
cludes the first textbook treatment of 
new and efficient methods and equip- 
ment for celestial navigation. 


— Just Published — 
AIR NAVIGATION 


by P. V. H. WEEMs 


Lieutenant Commander, United States Navy 


% AIR 
NAVIGATION 


WEEMS 











580 pages, 6x9, 276 illustrations 
$5.00 


LEARLY, thoroughly, this 
book surveys the princi- 
pal methods of - aviga- 
tion and gives practical train- 
ing in their use. The treat- 


Harold Gatty gives credit 
to Commander Weems’ 
method: 


“‘After about four hours we ran into 
We had to climb then, 
dad put her up 
could get a look at two 
stars, I took the altitude of those 
stars and using the method of Com- 


i : wi d odif 
ment is complete and authori- trick ‘which T had little hand. is 
tative enough to meet the developing I was able to get our 


position without putting down a 
single figure on paper.’’ 
—from ‘the N. Y. Herald-Tribune 


needs of any flying man, and 
at the same time so simple and 
direct that the beginning avia- 
tion student will have little 
trouble in understanding and applying the methods described. 
After laying a groundwork in such general considerations as 
latitude and longitude, direction and distance on the earth’s sur- 
face, maps and charts, and the theory and use of the compass, 
the book gives detailed discussions of the four methods of avigation 
—piloting, dead reckoning, radio position finding, and celestial 
avigation. Each method is covered from three angles: (1) Defi- 
nitions and theoretical principles, (2) Equipment and instruments 
used, (3) Actual practice of the method. Aerology and blind fly- 
ing are also treated from the standpoint of their importance to 
the avigator. 

In the last chapter the author uses an imaginary flight aro::nd 
the world to show graphically how an expert avigator would com- 
bine the use of all four methods with a knowledge of aerology 
and blind flying to direct his plane with maximum effectiveness on 
long and difficult flights. 

In the section on celestial avigation the author describes new 
methods, largely developed by himself, for finding positions from 
observations of the stars. These are simple, fast methods espe- 
cially suited for use in the air because they almost entirely elimi- 
nate the need for tedious figuring. Among the many demon- 











strations of their effectiveness, the most outstanding is that by 
— Gatty who used them extensively in the Winnie Mae 
ight. 


See it 10 days free—Send this coupon 











FREE EXAMINATION COUPON 


: McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 


You may send me postpaid on 10 days’ approval Weems—Air Navi- 
gation, $5.00. 1 agree to remit f th look t it tpaid 
within 10 days of receipt. aoe Ce 











MIO casks a Sc Ein al is sala hid win: ace ome ek. SAGE | RS o'w 8 0 we 
ESS Set OE B BEE EON CARIES, SCRE TIL CE ONE Main Office and Works: Grasmere, Staten Island, N. Y. 
CESS EE SIRO kT OLS Silt ORES ARR so a Tel. Dongan Hills 707 

Official Position ........ eth didih plains We abe OO cade's SNia be Cie be Chicago: oe Tel. Superior 6948 
rere Mh. gt TED DR RE Pt ts GO) re oe SO ee * 510 N. Dearborn St. A FS 

ony.) sent on approval to retail purchasers in U. S. oe Sepa ry : Cae 
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Where there is no landing 
there must be no failure 
For SPRINGS of any kind, of 


any material, for any purpose 
in motor, controls or landing 
gear, use 





CES-ESIntTes) 


WM. D. GIBSON CQO. 
1800 Clybourn Avenue - - - CHICAGO, ILL. 
Send for our Catalogue 














—e 








PERRY-AUSTEN 


Good Take Up 
Good Fill 
Easy to Apply 








Don’t Crack 
Don’t Peel 
Don’t Rot 


i 


These essential qualities of good dopes are demanded by 


experienced aircraft manufacturers. That they are inher- 
ent in PERRY-AUSTEN DOPES has been proven by 
Government and manufacturers’ laboratory tests and in 
practical service on thousands of military and commercial 
aircraft. 

PERRY-AUSTEN DOPES are produced by the oldest 
manufacturer of aircraft dopes in the United States and 
they are used by many of America’s foremost aircraft 
manufacturers. Ask for our quotations, whether for large 
or small quantities. 


Contractors to United States Government 


PERRY-AUSTEN MFG. CO. 
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WHY PAY MORE 


Waco 10 Wing Cover, Flightex $10, Airtex $8. 


Waco 10 “Wing Spar, Dep’t Com. Appr’d, $10. 
Army Spec. Cl. Nitr. Dope, 5 gal., $6.25. 

Covers for all planes. 

AIR TRANSPORT EQUIPMENT, * cae 
Roosevelt Field, Garden City, N. 


2- _ Pinked Tape, 100 yds., Flightex $2.50, Air- 


Discounts to repairmen. 





THE BOSTON AUTO GAGE COMPANY 
PITTSFIELD, MASSACHUSETTS 








STAINLESS STEEL 
TIPPED PROPELLERS 


FLOTTORP PROPELLER CO. 
1836 Linden Ave. S. E., 
Grand Rapids, Mich. 








& 


REPLACEMENT PARTS 


gf 
§ < for 
ww 
&s J-5—J-6 
fl S KINNER & WARNER 
1 Send for lists. 


Q Air Transport. Equipment, Inc. 
Garden City, N. Y. 








Flightex A Covers 


Made for any ship and guaranteed 
to fit or your money back. Sold 
complete or. in separate pieces. 
Manufactured since 1926. Made 
of fresh cloth. We also sell dope, 
rib cord and tape. 


Write for price list. 


SWEEBROCK AVIATION 
CO., INC. 


Box 176, Dept. A., Ft. Wayne, Ind. 

































PROFESSIONAL SERVICES 









you cannot find the kind of 
If professional service you need 
on this page, write at 

once to the Professional 
Directory Division, Tenth Ave. at 36th 
St., New York City. You will be put 
in prompt touch with reliable indi- 
viduals or firms offering the services 


required. 





RADIO CONSULTANT 
ENGINEERS 


Transmitters—Receivers—Address Systems 
Advice Pree 
BROWNING RADIO ENGINEERING CO. 
St. Louis, Mo. 





PATENTS — TRADE MARKS 


All cases submitted given personal atten- 
tion by members of the firm. Information 
and booklet free. 


Patent Office and Federal Court Practice 


Lancaster, Allwine & Rommel 


Patent Law Offices 
421 Ouray Bldg., Washington, D. C. 


















Patent Your Ideas 


Send me a sketch or ob ap? 
simple model of your 
invention. SATIS- 
FACTORY TERMS. 


Free Confidential advice 
IMustrated Literature 
Z. H. Polachek, 1234 B’way, N.Y. 


9Ol4 

cae ee 
dy“ 

4, > 


PATENTS 
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E. W. ROBERTS, M.E. 


Gasoline and Oil Engines Exclusively 
DESIGNS and CONSULTATIONS 
Author The Gas Engine Handbook. 
One time Staff Member N.A.C.A, 
Thirty Years’ a so Engine 


P.O. Box 1540" ‘Cincinnati, Ohio. 














FLY 


a 


ILLINOIS 


NEW YORK CITY 











FOR ADVERTISING RATES 
in the “WHERE TO FLY” 
Section of Aviation write to: 

SEAKCHLIGHT DEPT. 


Tenth Ave. at 36th St.. New York City 
AV-S1 








EAGLE AIRWAYS 


Hinckley, Illinois, 60 Miles West of Chicago 


We offer a very complete aeronautical course and 
courses within the reach of every individual in- 
terested in learning to fly. Equipped for night 
flying. New Equipment. Transport Pilots. Free 
accommodations. Dealers for Curtiss-Wright sales 
and service. Write for free information. 















DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 


Soon and Legon ge og | Courses in Aeronau- 
1 Engineering and Air Transport. Particulars 
jan Dean, College of Engineering. 


NEW YORK UNIVERSITY 
University Heights, New York, N. Y. 




















For INFORMATION REGARDING FLYING 
SCHOOLS 


Loox IN THE ‘WHERE TO FLY’ SECTION 
OF ‘AVIATION’ 


You CAN ASCERTAIN AT A GLANCE THE 
BEST SCHOOLS THROUGHOUT 
THE COUNTRY 


Information also obtainable from 


SEARCHLIGHT DEPARTMENT, Tenth Ave. at 36th St., 


New York 
Av-06 








MASTERS TEACH YOU 


The world’s oldest and greatest flying 


concern quickly and easily gives 
comashand of the = at Carrie W clot 


Schools. Experts teach construction, 
service, and piloting. Write for details 
and we'll give youa a letter of introduc- 
tion to our nearest Flying School. 


IT’S EASY 7a tas FLY WITH 


CURTISS-WRIGHT 
FLYING SERVICE 


27 West 57th Street, New York 
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SEARCHLIGHT SECTION 


EMPLOYMENT : BUSINESS ;¢ 
RATE PER WORD: 


UNDISPLA YED— 
— gel 10 cents a w age ~4 
$2. inserti 


on, paya 


advance 
neti argent. an on FB mt. 1 15 cents. 


minimum chars, : an 
Pepnaeal 40 cents a line an insertion. 


COPY FOR NEW ADVERTISEMENTS RECEIVED UNTIL THE 15th FOR ISSUE OF FOLLOWING MONTH 


Box Numbers in care of our New York, 
Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 

Discount of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals) . 


OPPO RTUNI TIES : cquipment—UuseD or SPECIAL 


DISPLAYED—RATE PER INCH: 


ROO 544 Swat esa ewhbowe vs $6.0 
DB IRGNOGs dc chev nsebeseeees 5.75 an inch 
ero re Cee ee 5.50 an inch 


Other spaces and contract rates on request. 


An advertising inch is measured vertically 
on one column, 3 columns—30 inches— 
to a page. 

Aviation 


Ses 








eb 
POSITIONS WANTED 
TRANSPORT PILOT, A&E mechanic wishes 
connection with reliable firm or individual, 
2,300 certified hours practically all types, 
plenty of night and fb sen igen mage experience, 
competent instructor give any reference 
desired. PW-137, Aviston. 520 No. Michigan 
Ave., Chicago, Ill. 
YOUNG LADY with limited Po norgge® ge license, 
desires position. Go anywhere, do ger 
Very capable. PW-139, eden 330 W. 42d 
t., New York. 


BUSINESS OPPORTUNITIES 














FOR SALE 


FLEET, special job for cross-country flying, late 
type inner, 150 hours, just overhauled. 
Ship just relicensed and equal to new. Com- 
plete with air speed, compass, air wheels, 
brakes, Heywood air starter, front cock pit 
cove, Fleet air trunk, large wind shield, pilots 
head rest. Price special $2,250. Westchester 
Airport Corp., Armonk, New York. 
KINNER K-5 motor, just overhauled by factory 
branch, complete with new type front exhaust 
heads, $900. J-5 Wright, just overhauled, per- 
fect Sere. $1,000. Montgomery School of 














CORPORATE organiz and financing. Brock- 
worth, 110 East 42nd St., New York. 


STORAGE 











Winter Storage 
at png rates with special arangements to enable 
to do work on your own airplane. - 


chats for low 6 Telephone 
Koyport. 127 7. Wm. L. rill, Receiver for 


pe Ay Klemm Corporation, Keyport, N. J 


FOR SALE 
BARGAIN Curtis JN4D Sykorsky high wing 
monoplane OX5 motor with dual _ ignition. 


Completely recov red. otor had 35 hours. 
$300.00. Leo. Wicieszak, 144-10 105th 


Ave., Jamaica, ne ¥. 














If you are interested in the Air- 
plane business, let me show you 
my invention. 


BO-134, Aviation 
520 No. Michigan Ave., Chicago, Ill. 





Aeronautics, Montgomery, Alabama. 
FOR SALE: American Cirrus upright 95 
hp. motor. In good running order, first 


$225.00 takes it. Brown Metalplane Company, 
Spokane, Washington. 


AIRPLANE, Eaglerock OX-5, A-l ondiies. 
motor completely overhauled, turning 1,50 
New wheels, tires and Hamilton propeller. 3750 
for quick sale. R. Crete, 1602 Pennsylvania, 

Marysville, Mich. 


FOR SALE: Licensed OX. Waco parts cheap. 

Wanted cracked open or closed ships with 
150 to 300 hp. motors. FS-138, Aviation, 520 
No. Michigan Ave., Chicago, Ill. 








FOR SALE 


HISSO EAGLEROCK—Newly recovered. Engine 

Al condition. Priced for quick sale. Cc. 
Sone. Von Hoffmann Aircraft Co., Robertson, 
Mo. 











HUNTINGTON Governor monoplane, 2 passen- 


ger cabin, side by side seating. Cruising 
speed 105. Pioneer instruments, air wheels, 
Kinner motor, 125 hp. Under 100 hours. 
Excellent condition. Price $1670. Box 186, 
Searsdale, N. Y. 





LICENSED travel air biplane with five cylinder, 

J6 Whirlwind motor just completely over- 
hauled. Ship has only 300 total hours and is 
in splendid shape. $1800 cash. Clifton George, 
405 Mandalay, San Antonio, Tex. 


STOCK of Wright J-4B, J-5, Velie and OX-5 

motor parts, and other stockroom supplies: 
also four Wright J-4B motors. Company had 
discontinued operations. Bargain opportunity. 
Write Stratton Coyner, 1201 Reynolds Build- 
ing, Winston-Salem, North Carolina, for prices. 








$980 BUYS Kinner cabin monoplane, licensed 

three place approved type, popular make. 
150 hours. Alton Walker, 4800 Jefferson, 
Kansas City, Mo. 





FOR SALE: Two Butler T airplane hangars 
all steel 36 ft. wide 25 ft. long. Sacrifice. 
H. Kohlert, St. Charles, Ill. 


FOR SALE: Cessna 300 Wright 110 Hours. 

Ship just recovered. Also set Edo 3830 
floats. Chatham Hunter, 177 S. Front St., 
Memphis, Tennessee. 


FOR SALE: New Standard 5-place biplane with 
motor. 150 hours. Write or wire Manuel 
Garibay, 177 Broome St., Newark, N. 











FOR SALE, or trade for smaller ship OX-5 

Waco 10. Needs lower wings. Would buy 
used lower wings. Joseph M. Judkins, Box 26, 
Stonington, Maine. 


TRAVEL-AIR biplane model S2000 OXX6, motor 

duel control, 30 x 5 wheels Needs recovering. 
Best offer taken. W. Stucker, 52 Dale Ave., 
New Dorp, Staten Island, N. Y. 





THREE CURTISS fiying boats, E.4 motors, ex- 
cellent condition. Address Arthur E. Cambas, 
1131 Lesseps St., New Orleans, La. 








EQUIPMENT WANTED 


WANTED: Hamilton propeller blade No. H1207. 
State price. Continental Airways; 95 Mont- 
gomery St., Newark. N. J. 








OFFERING 
A SERVICE 


Designed to increase good will, hold your 
business, promote efficiency and enthusiasm 
in personnel, and help you do business at 
a lower cost; a service which is indis- 
pensable under present conditions, and 
which should show an excellent profit to 

any business enterprise. This service can 
ot er ot a oom ee ae and you 

are invited to ask for an — of 
new it can benefit your bu 


BO-136, Aviation 
520 No. Michigan Ave., Chicago 





FAMOUS motors for sale: $1,500 Bristol Cherub 

engine, 2 cyl., 32 hp., formerly used in Heath 
Baby Bullet, winner of 1928 and 1929 National 
Air Races. Perfect condition, $450. $1,800 
Heath 4-70 engine, 4 cyl., 70 hp., formerly used 
in Health Cannonball which took first place at 
National Air Races, 1930 and 1931. Perfect 
condition, $600. Also Dayton-four, 4 cyl., 55 
hp., brand new, has never been out of original 
crate, $325. Heath Baby Bullet race plane, less 
motor, 00. Heath Cannonball race plane less 
motor, $900. Heath Aircraft Corporation, Dept. 
SA-11, Niles, Michigan. 


FOR SALE: Gee Bee biplane, 375 hours, $1,600. 

J-6-5 3-place Travel Air, fuselage just re- 
covered, 330 hours, $2,300. Licensed TP Swal- 
low, $500. Avro Avian with Air Wheels and 
wing slots. 200 hours, $800. Tred Avon Flying 
Service, Inc., Easton, Maryland. 


GEE — Sportster Model E. Warner powered. 
han two hundred hours. Perfect con- 
dition. 7 D. Granville, Springfield, Mass. 











Blind or 
Instrument Flying 


By Howarp C. Stark 
(Veteran Atr-Mail Pilot) 


This instruction book describes in full 
detail the use of the instruments and the 
rotation in which they are used in instru- 


ment . 
LEARN TO FLY BY INSTRUMENTS 


ORDER NOW—Price $1.00 
HOWARD C. STARK 





Box No. 1, Newark, N, J. 





FOR SALE: New Standard D.25, 5-place Wright 

J-5, A-1 condition. Will finance. Never 
eracked. Price right. Inquire FS-140, Avia- 
tion, 330 West 42nd St.. New York. 





FOR SALE cheap, OX-5 Air King, fly away job. 
Completely overhauled. New wings, new 
paint, split type, under carriage, etc. Price. 
h0" in po eracked Travelair model 3.000 with 
Hisso. Can be aan with little work. 
Seem licensed NC-6149. Price $150. Hal 
Brooks, 725 Grier Ave., Elizabeth, N. J. 





WANTED 
Privately owned four, five and six place 


SHIPS FOR CHARTER 
Ships must be licensed. Am in position to 
offer attractive proposition. 

M-135, Aviation 
330 West 42 St., New York City 








WANTED: Second hand 3 place open Sea 

Plane monoplane preferred: must have plenty 
of power. Send detailed description and pic- 
tures to Wilbur Irving. Cordova, Alaska. 





“WILL pay cash for licensed 2-place light 

airplane in good condition if priced reason- 
ably. Fairchild 22 or Fleet preferred. State 
condition and price. Eastman N. Jacobs. 148 
LaSalle Avenue, Hampton, Virginia. 


When You Need 
Quick Action ... 


on Opportunities available 
or wanted in Aviation 





— 





Use 
The SEARCHLIGHT 
SECTION of 
AVIATION 
Published 
Each Month 


Copy received until the 15th 
for issue of following month. 
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FOR SALE 
SPECIAL SR oe LANDPLANES SEAPLANES 
5 NEW AIRPLANES AMPHIBIONS 


AIRPLANE PROPELLERS 
THIS MONTH ONLY 


OX5 with all metal spinner ...........- 
OXS without spinner ..............2.+. 
OX5 with spinner for BIRD ship ...... 
MUMOTE—-WErnerd we ieee ccc ecess 





Gypsy-90 


LeBlond-90 
Warner-85 


Szekely 


Anzani 

Cirrus 

Genet $40.00 
LeBlond with spinner 
Velie 

Rover 


$35.00 
without 


We buy, sell and repair metal propellers. 
STONE PROPELLER COMPANY 


“Supreme Propellers” 
Wichita, Kansas. 








DETROIT AERO MOTORS CO. 


14019 Hamilton Ave., Detroit, Michigan 
AIRPLANES FOR SALE 


We recently purchased 12 brand’ new Parks, 3- 
place airplanes. These airplanes carry an ap- 
proved type certificate. 

Would be a wonderful ship for young men who 
wish to put in flying time; cost twice as much to 
build as we are asking for them. Form you're 
flying club now. 

Our price for these airplanes is $850.00 each 
complete, on time. Put $200.00 down and you 
can have your airplane all paid for by next 
spring. Write for full information. 


MOTORS FOR SALE 
1—New 165-hp. Continental with new Heywood 
Starter, $800. 
1-—Practically new 40-hp. Continental, $275.00. 
Write for Catalog. 


and MOTORS 


The new American le 4-Place Cabin 
ag oe Model 30, powered by 
165 Continental, ship brand new, lots 
of extra equipment, factory list $6,900. 
Our price $3,500. 

The new Model 201 American Eagle Biplane 
especially designed for Kinner. This 
is a beautiful ship, built for show puf- 
poses, all chromium plated struts and 
controls, Standard Hamilton steel pro- 
peller, Bendix brakes, turn and bank 
ind., air speed and all other regular 
equipment. a aid selling price $4.250. 
Our price $2, 

Brand new en -Page Biplane with 
brand new OX5. Never been flown. 
Factory price $3,000. Our price $1,500. 

American Eagle Biplane, Model 101 Curtiss 
OXX6 powered, new ships with worlds 
of service and can’t be beat for train- 
ing purposes, also commercial work. 
Factory price $2,695. Our price $1,495. 

American Eagle Biplane, Model 101, Curtiss 
OXX6 powered. New ship with Bosch 
magneto in rear, several other extras, 
paint blue and yellow. Factory price 
$2,695. Our price $1,495. 

American Eagle Biplane, Model 101, Curtiss 
OX5 powered, new ship with Miller 
over head and several other extras, 
paint red and sand. Factory price 
$2,695. Our price $1,495. 


MOTORS 


Kinner K5 with only 35 hours’ time, 
motor the same as new. Factory list 
$1,800. Our price $450. 


3—Model A Hisso Government Motors. 
Like new and in Government crates. 
Our price $250 each. 


1—OX5, completely overhauled, Pid been 
started since. Our price $15 


1—OXX6 Used Motor. Our nai $75. 
Will take automobiles in trade. 


BLOSSER MOTOR CO., Concordia, Kansas 
Dist. for American Eagle 








Fall Clearance Sale to Make Room for 
New Waco F’s and Cabins 


165 Wright Wacg...... . . $1785.00 
Lycoming Stinson ......... 2485.00 
Wings Corporation of Philadelphia 
Wings Field 
Blue Bell, Pennsylvania 








Rebuilt Airplane Engines 


Cartas CS» 55 soe See es 86 $125 each 
SEED MUIEAEMD, 5 ino 4:9 w 0 0 ocho. 2,010 175 each 
NT SS See ae 195 each 
Sn G6. 23s sos ccs ce ew ee 255 each 
EE SEE: ° i: s docs 2s ke OA ee 345 each 


Send for Complete Descriptive List 
HECKMAN MACHINE WORKS 
4026 W. Lake St., Chicago, IL. 

eneeees, peuneecacsce 


American Eagle, only 40 hours, new, 
bargain. 

Mono Coupe, Split, type landing gear, 
good as new, $850. 

Barling NB 3, Genet engine, bargain. 

Cardinal Coupe, like new $1250. 

Used Stinson Junior, Lycoming motor. 


$3500. 
FOR TRADE 


1—Stinson 6-Place, 35 Motor, overhauled 
and in ae write want 8-pl. job. 
36 Spartan, Syne, =e condition, 
want Mono upe or light plane. 
Tuxhorn Flying School, Inc. 
Municipal Airport 
710 Richards Road, Kansas City, Mo. 


Buy direct from an experienced test pilot 
and Manufacturers’ Sales Representative 


NEW OUTSTANDING VALUES — 


NEW SHIP GUARANTEES 
1. Savoia-Marchetti cabin ing boat 
ered th new Teicee Peomebinl enstne 4 ; cruises 


wered 
LOE PR PS 


Premier = 1 of Italy. new, one yee ogo 
pong — 100 hours total flying time — my 


2. Si ikorskcy Amphibion — brand new, 25 hours’ 
total time; this ship holds World Records for 
carryi i wae «& 


e! at fo speed ides 
deliv red with b tank for {200-1 
range 8 ‘or or a8 passenger 
S: Deparement of Commerce license; cost 
.000; my price for quick sale. $18,000. 
some as low as 


o- (two new 
engines) cabin 
overhauled, relicensed perfeet Sot wondition. st at 
3 Bellanca Pacemaker, Wright Whirlwind, 300- 
hp., like new, under 100 hours total time; owner 
wealthy sportsman unable to fly this Winter account 
major operation — instruments, many 
extras — an ne at 
4. Travelair . Whirlwind, om. 
pletely ~~ a A ‘deluxe j 

Conseneees Inspector who nist host I life Tmautomobile 

relicensed a Se factory rebuil 


, Sebesere 
full set instruments, com 
Bendix wheels ae Helips bank sd turn 
iteel Propellor — rare bargain st $2950 
5, Whitn New and, Use. maeton 
ney ; 

winds, 2 new, and factory overhaul $500, also 
Standard Steel propel ; 

pe nye pn 575 hp., brand new, never used, two at 


6. ind "Other Outstandin Values; 9 ve 
Savols 7, Othe bions, small 


s new @ 
Bird both 100 and 125-hp. Kinner } 
aera Stinson tL a Bh * "51500: Warner 





e on tnip 87 at with 
a pant AVRO J A ANS: 
qi A Scintilis 


Ri cnosoupee, with O. ead engine, 


magnetos, excellent condi ation Rayo 
7. Buhl Airsedan — Cyclone Sy 


sage, sae op speed. ‘S30 ib. 'ps Price $8500. 


WANTED! Curtiss Junior or American Eaglet in 
and other shi ‘a can v in A-1 
er a 

pr Re tor quick cash sales. 


Standard 
condition and priced right for quick cash 
Phone or write your requirements. Let me inspect, 
test and give you an honest reliable on your 
for you. 
aeeren 


pace pg cee 


storage. Phone or hee Bond 
Pent House, 267 Ave., “New te Cie, 
Phone Bogardus 2888. 








aS” 


NEW AND USED SHIPS 
Wire or Write for Prices 
NEW YORK AIRCRAFT SALES 
Roosevelt. Field, L. I., N. Y. 
WACO DEALERS 











IRVIN AIR CHUTES 


ean now be purchased on time payments. 
We have new or used Floyd Smith Safety 
Chutes and Irvin Air Chutes for sale at 
all times. For in*ormation write 


Crane’s Parachute Sales and Service 
School Hangar, Roosevelt Field, L. I. 


ee SCINTILEA MAGNETOS 





all types at % the original prices. Also 
other airplane magnetos, such as Berling, 
Simms, Splitdorf. at astonishingly low 
prices. Latest style Robert ters 
brand new at only $6.50 each. Parts for 
all types of magnetos. Shielded and un- 
shielded nereaies for 9 cylinder engine 
$22. ms cock 
GNETO y Mg co. 
ee N. Halsted St., 





Chi Tllinois 





FOR SALE 


NEW OX5 MOTOR 


Complete, $150.00 Cash. 
WIKLE AIRWAYS 


Marianna, Florida 





For Sale—USED AIRPLANES 


All Types—Excellent Values 
Rock Bottom Prices 


Write or Wire for Price List 
CURTISS-WRIGHT FLYING SERVICE 
Sales Department 
29 West 57th Street, New York City 





7 





——,. JR. — J5 motor, speed ri: landing 
. flares bank and t turn and rate of climb 


$ 
STINSON, SR. — Spee. 2 5 motor, Semi-Air and 
Tail Wheels, SMID. Ae Stressed and licens- 


able for 300 motor. 
WACO — J5 with raed starter, nickel struts 
Above ships are licensed and tn good shape. 
‘ KNOWLES FLYING ee. 
City Airport, Detroit. Mich. 





One Loening Commuter 
for sale $7,500. Ship and motor in very 


£0 . ee 290 hours of air work 
r and plane. Fully pped, elec- 
trie starter. a, 


MAINE AIR TRANSPORT COMPANY 
Rockland, Maine me 

















BARGAINS! 


Brand new OXB ....6.-sese0ee $198.50 
Szekely, used 15 hours Shee ee 
Wright J4 complete ..... s pieie e 
Paragon Cirrus Props ........ ea. 19.75 
Steel Tubing (Aircraft)....per ft. co 
Haskelite Plywood ..... per sq.ft. 25 
and up 
A N. Safety Belts ........... ea. 9 
Switches, Oil Gauges, etc. ....ea. 97 
Acetate Dope .....-.-s-ss45 gal. os 
28x4-in. Goodrich Tires ....... ea. 2.95 
24x4-in. Goodrich Tubes ...... ea. oT 
24x4-in. Wheel, Tire and Tube 
COMMING. ea shii aks es emaivees 9.95 


Plightex Airplane Fabric ..per yd. 27 
Pioneer and Pathfinder Compasses 


ea. 18.75 

A. N. Aircraft Bolts ......... ea 
and up 
Turnbuckles .......sececsens ea. 10 
and up 


Airplane Tires, all sizes .. -™% Price 
OX5 Toothpick Props (untipped) . 9.48 


KARL ORT, York, Pa. 
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flown, dandy condi 
$13,750, our price only $4,995. 


$1,660, our 
$1198" special low price 
3-place OX5-Motored American le, total 

160 hours, worth $875, our Dries’ g008. 


200 hours, unlicensed but 


LOGAN AVIATION, INC. 
716 West Superior, Cleveland, Ohio 


plens, equipped with landing lights and 
are, total 180 hours, very etal 
tion, price when new 


New Curtiss-W: t Junior 2- t 
flown from factory, list price leveland 


American Eagle, total 
good, air- 
sone worth $6756, ready fly-away 








Lightplane Supplies. Waterprocted P 
1/16-in., 3/32-in., %-in., panels up ue 
96 in. per sq.ft. 20c. Nitrate Dope gallon 
$1.45. Get our prices before buying else- 
where. Catalog No. 8, dime. 


KAMM AIRCRAFT CO. | 
524 — 12th St., Oshkosh, Wis. 
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Write for FREE List Today 


‘We may have just what you have been looking 
$775 to $4,780, all licensed, Monocoupes, Wacos, 
ig 4 Big Cessnas, Robins, Bagles, 


WESTERN AIRPLANE SALES 
est in the Middle West og 





Larg 
600 
Seseassseneenven Graphic Arts Bldg. LUT: Ae 





LEGAL NOTICE 


LEGAL NOTICE 





STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE 
ACT OF CONGRESS OF AUGUST 
24, 1912 


Of Aviation, published monthly at New York, N. Y., 
for October 1, 1931. 


State of New York } - 
County of New York : 


Before me, a Notary Public in and for the State and 
county aforesaid, personally appeared C. H. Thompson, 
who, having been duly sworn according to law, deposes 
and says that he is the Secretary of the McGraw-Hill 
Publishing Company, Inc., publishers of Aviation, and 
that the following is, to the best of his knowledge and 
belief, a true statement of the ownership, management 
(and if a daily paper, the circulation, ete., of the afore- 
said publication for the date shown in the above caption, 
required by the Act of August 24, 1912, embodied in 
section 411, Postal Laws and Regulations, printed on the 
reverse of this form, to wit: 

1. That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 
Publisher, McGraw-Hill Publishing Company, Inc., 10th 
Ave. & 36th St., N. Y. C. Editor, Edward P. Warner, 
10th Ave. & 36th St., N. Y¥. C. Managing Editor, 
Leslie DB. Neville, 10th Ave. & 36th St., N. Y¥. C. 
ge gc Se: maa Louis F. Stoll, 10th Ave. & 36th 

2. That the owner is: (If owned by a corporation, its 
name and address must be stated and also immediately 
thereunder the names and addresses of stockholders own- 
ing or holding one per cent or more of total amount of 
stock. not owned by a cirporation, the names and 
addresses of the individual owners must be given. If 
owned by a firm, company, or other unincorporated con- 
cern, its name and address, as well as those of each 
individual member, must be given.) McGraw-Hill Pub- 
lishing Company, Inc., 10th Ave. & 36th St., N. Y¥. C. 
Stockholders of which are: James H. McGraw, 10th Ave. 
& 36th St., N. Y. C. James H. McGraw, Jr., 10th 
Ave. & 36th St., N. Y¥. C. James H. McGraw, James 
H. McGraw, Jr and Malcolm Muir, 10th Ave. & 36th 


- St., N. Y. C.. Trustees for: Harold W. McGraw, James 





H. McGraw, Jr., Donald C. McGraw, Curtis W. McGraw. 
Curtis W. McGraw, 370 Seventh Ave., N. Y. C. Donald 
C. McGraw, 10th Ave. & 36th St., N. ¥. C. Harold W. 
McGraw, 285 Madison Avenue, N. Y. C. Anne Hugus 
Britton, 10th Ave. & 36th St., N. ¥. C. Mason Britton, 
10th Ave. & 36th St., N. Y. C. Edgar Kobak, 10th 
Ave. & 36th St., N. Y. C. Grace W. Mehren, 2440 
Lakeview Ave., Chicago, Il. J. Malcolm Muir & Guar- 
anty Trust Co. of New York, Trustees for Lida Kelly 
Muir, 524 Fifth Ave., N. Y. C. F. 8. Weatherby, 271 
Clinton Road, Brookline, Mass. Midwood Corporation, 
Madison, N. J., Stockholders of which are: Edwin 8. 
Wilsey, Madison, N. J. Elsa M. Wilsey, Madison, N. J. 

3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more of 
total amount of bonds, mortgages, or other securities are: 
(If there are none, so state.) None. 

4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, 
if any, contain not only the list of stockholders and 
security holders as they appear upon the books of the 
company but also, in cases where the stockholder or 
security holder appears upon the books of the company 
as trustee or in any other fiduciary relation, the name 
of the person or corporation for whom such trustee is 
acting, is given; also that the said two paragraphs con- 
tain statements embracing affiant’s full knowledge and 
belief as to the circumstances and conditions under which 
stockholders and security holders. who do not appear upon 
the books of the company as trustees, hold stock and 
securities in 2 capacity other than that of a bona fide 
owner; and this affiant has no reason to believe that any 
other person, association, or corporation has any interest 
direct or indirect in the said stock, bonds, or other 
securities than as so stated by him. 

5. That the average number of copies of each issue of 
this publication sold or distributed, through the mails or 
otherwise, to paid subscribers during the six months 
preceding the date shown above is (This information is 
required from daily publications only.) 

C. H. THOMPSON, Secretary. 

McGRAW-HILL PUBLISHING COMPANY, INC. 

Sworn to and subscribed before me this 28th day of 
September, 1931. 

[sBAL H. B. BEIRNE, 

Notary Public N. Y. Co. Clk’s No. 203, Reg. No. 
3B102. Kings Co. Clk’s No. 36, Reg. No. 3129. 

(My Commission expires March 30, 1933) 








“I want to thank you 
for the success of a 
series of advertisements 
which we ran in the 
Searchlight Section. I 
have recently sold the 
Plane for a very fair 
price. 


“The advertisement 
gave me a large number 
of prospective 
from which I was en- 


abled to pick the pres- 
ent owner of the plane.” 


























‘EXPRESSIONS 


a 
Or SATISFACTION 


h, 


FROM SEARCHLIGHT 


>» 
ADVERTISERS 


Turn your used and surplus equipment into CASH. Mail a list of the planes, 
engines and accessories you have for sale to the Searchlight Department 
and let us tell you exactly how much it will cost to advertise it. 
SEARCHLIGHT DEPARTMENT—Tenth Avenue at 36th Street, New York City. 








“We are pleased to in- 
form you that we have 
sold the Lincoln Page 
which previously had 
been advertised in the 
Searchlight Section of 
Aviation, 


“We might further 
state that this ship was 
sold due to your adver- 
tisement and can assure 
you that we will take 
advantage of the Search- 
light Department on 
future occasions.” 











ADDRESS: 





AV-631 
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ALPHABETICAL INDEX 


This index is lished as a convenience to the reader. 
| le BH to make it accurate, but Aviation 
assumes no responsibility for errors or omissions. 








Name 





American Airplane & Engine Corp.......0..-+eseeeeeceeees 

RIERA IORR BOE. COG coin sccccesacercecccctesesaeems ep Mess 

Autogiro Company of America ......-.-e cece er enenereres 

; Re “a.” Te reer erp y tere rc ee ee ry 

ernes CG... - FORO: occ nceR ew rcccesvoecccesvepetetsed ton 

Barnes, Gibson & Raymond, Inc...........-+eeeeeeeerrenes 

Ee ~ SOREN. GOON,  's 0 o's 0.0.0 we sie prs 0 6 00.60 h eV Meg por ae naN 

Bendix-Stromberg Carburetor Co. .....---.sseeeeeeeereees 

MOEN “ARIWONOEL COOUME one cccse cee ceccctop ees cewee ee ss bon see 

pe a ee re iy Pr ora a 

Boeing School of Aeronautics ............e eee ceeereseeees 

Ghanripton Birrks. Pie Co. occ occ nc ei ecw eres pe wewusre Ce 13 
TClee: A VIRION TOOTR so ons $6 0 cee as 0c 8 owes sew cb Fourth Cover 
Blectric Storage Battery Co. .. 2... csc cccceevccvccesesees 23 
General Aviation Manufacturing Corp........--.+ss-++eee8 14 
RE | RN Sos oa b's o'c.c awretinse Dia dha eON Ae -- 88 
Sued: AO. ee WE) Te a iecs 0:00 0-00 e 00 0-04 502% 00a Okie wwe es 42 
Goodyear Tire ee See ere sree eo gs Sp 9 
SIR CK = 5 5.5 6 nda Bodh ces Sie vai bea 004 ORE ee ea ee 2 
GEG BOOUNTIT CIO). ih oho o.o Shiv bs cnt oe nt eg 60a ewe ee 15 
Per eenDen «Cb... MOWER «oa 66 86 5 nico 00:0 0:6 sh iccese pu eee ia SIA 2 6 34 
RP: SCOURS GOON. 50050 5s oi 9s.4 80d o's nee tang eee -. 40 
International Nickel: Co., Imc.....-...-ssseccevscvavecsess 22 
REO Peat CRMIGG SU, Sok on ka es 0 c'o Vat Be era's cae eee 08 2 
Beene: eRMnnNS CONE so, cis «ws op. osu oe: 6 6’ wie etna meniane baa 31 
mee .& Company, Baas Wart © oo oo <s'c ove bgis 00 Nee a eo dees 18 
ees Ae Os Ce a oa wie Wb.b wien ke eee Third Cover 
UNREON SO, (CHD oe dn oi ve evc da Fede da abateuereaaee 38 
Te A OO. 6b e.cian ad's ho d'e.0'b ha bib 60 be ERM ee 37 
I INN SI ee So ook o's. ae sip 0 wid eine Wie owed ee eine 27 
NIE SE Se SetEnd balm D ne bs helpipaee weleabaine'e 20 
SI ae ES OM oo sche o.0cleh ols.s » be UO Vo Cede 42 
CEE San Sia a5's 6 v.80 bis 08 viv oo ale pee Second Cover 
weGee Ge POT -MIPOPAEE CO. 6 bs. 6 oi ov. dive cdc bs been es cetun 7 
mamnromanarune Core, Gf AMOrtos. «oo oe cc ons cc sb ceed sane eae 41 
OS SOM ta aT Diane's uae op wieerdwrbied sith a CESS KiNG 40 
Roebling’s Sone Co., NE DR og seein a's b 4b 0 0-08 0s b ce ms eee ee 26 
SE SENOS: MO Toe os oo ob dviswa tus shawnee caws aboaes 47 
I ls Gta ae 8 Oe Sie ain ebieoG'a Sib wie ok mina 43-44-45-46 
I. Ss os a sie gs Ot ih aco MR bo le 24 
RT NE BONO I Ls a a te en ee ba cetebitevhounw ane 16 
Stanavo Sovecification appre, PG als odo 'b.6:0. 8.0 RRA 48 
Be Be SB A « SS A ar er eter ris 25 
Standard Steel & bsiedstet EHOOTROPTACO 2k: 5.0 5-3sn'se Bp ewhs e 29 
eS I ON rion on ie Kee pu ob tie wie gee ae ceeee 10 
Switlik Parachute & Equipment Co. .............eeeeeee8: 39 
EE Es SRE 6 oe had wha ip Sas bbe Aas 6%, 0 3 6 6s oe elanes aa 8 
Os EROGUNO MR es cei k ie cians oe eb co eR els pa eeeE 11 
Tunmen Roller Bearing Co., THO. i260. ccccseusens First Cover 
SU iso es ori oun a see's Wa Resi en a obs VERMA DORE COE 40 
NE Ss Cad aia os oak oe ws o hb whe b ote 6 oe aed we hes 19 
Pee | eRe: CEE © og 6c wii Keb ec bos vase heen eee Lebews 36 
CR AAT MEDS 355 660 055 iw O's 00 bw didn te ARAMA DALE ED 12 
Weston Electrical Instrument Co. ...........0ccceeteccees 41 
Wr eee OPUS RIO. hs Sg hae wioud Bn'wen cigs in Sovw's 0's ginaeb ds Vie eke 5 

SEARCHLIGHT 
Classified Advertising 
PT eee |. SEED co bon os heb Ro ce codds Abuse heen 44 
SON MURR sk 0-316. 6.3-0.g b 0'o 08%. 0 mde bw oe eas ohbameee 44 
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BUSINESS OPPORTUNITIES 2 aie ae os poe dee Reet ad eee 46 
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PR aie kl 6 iio bob i's Ko e-b-e 6 54. are ia al Wien ee DRE 44-46 
ANTES 9s a Diag ho 6 one webct sn. bye wild cee Hawa neuee a 44 
Se nha Likes Sb Mie as SD oa AY «4 6 re aig hewan wr Ome 46 
USED AND SURPLUS EQUIPMENT ..........scecceecees 44-46 
WIT Cee Ce OE Sow Wap buh vce ss okobdee ie beean 44 
ArrcrRAFT Service Directory 
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Lancaster, Allwine &~Romimiel ..... 2... cecccdwcccdecviscese 43 
pO a ere ror rr me hee he ee 43 
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WORLD’S LARGEST AIR SYSTEM 


depends on 





SCINTILLA 


AIRCRAFT MAGNETOS 


The United Air Lines has just completed 
35,000,000 miles in the air; 15,000,000 
of them at night. 


Its fleet of one hundred planes, 
manned by 151 pilots, averages 
1,000,000 flying miles every month. 


United Air Lines has standardized 
on Wasp and Hornet engines, each 
one Scintilla equipped. Naturally, 
we're proud of the fact. Selection of 
Scintilla Magnetos is a realization that 
the reliability of an aircraft engine 
is dependent upon unfailing “spark.” 


SCINTILLA MAGNETO CO., INC. 
SIDNEY, NEW YORK 


(Contractors to the U. S. Army and Navy) 
Subsidiary of Bendix Aviation Corporation 


DEPENDABILITY SIMPLICITY 
ACCESSIBILITY 
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A ‘ROBOT’—and STANAVO— 
flew this 


FE. a. 41. plane 


Spectators at Newark Airport recently 
watched attentively as one of Eastern Air 
Transport’s Condors, powered by two 6.1 
compression Conqueror engines, was flown 
smoothly and accurately for twenty minutes, 
without the aid of human control, by a robot 
pilot. Level flight and a true course were 
maintained by a mechanical device known 
as the Sperry automatic pilot—a striking 
demonstration of modern engineering abil- 
ity and dependable mechanism. 

In the less spectacular, but equally striking 
dependability of E. A. T.’s daily operation of 
a 12,000-mile schedule, the efficiency of its 





equipment gives a similar demonstration of 
reliability; maintaining prompt and regular 
flying schedules up and down the Atlantic 
seaboard. 

Dependable engine operation, which is es- 
sential to any air transport system, requires 
an ever ready supply of uniform high-quality 





aviation gasoline. Like other systems, East- 
ern Air Transport uses Stanavo Aviation Gas- 
oline in all its airplanes, from the smallest 
mail plane to the great Curtiss Condors carry- 
ing 18 passengers and crew of three. 


STANAVO 


-AVIATION 7 GASOLINE 





STANAVO SPECIFICATION BOARD, Inc. 
Organized and Maintained by 
Standard Oil Company of California 
225 Bush St., San Francisco 


Standard Oil Company (Indiana) 
910 South Michigan Ave., Chicago 





H. A. Elliott, of the Eastern Air Transport Company, Standard Oil Company of New Jersey i 
testing the control action of the robot. 26 Broadway, New York 
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Alike to a Split Hair 
in Every Detail 


Production line methods and precision 
manufacture explain why Martin 
replacement parts always fit 


IGS and fixtures for important parts made 
J on machinery accurate to ten-thousandths 
of aninch. Equipment for shearing aluminum 
alloy sheet in 14-foot lengths with a toler- 
ance of only .003”. All layout and inspection 
tables of heavy cast iron with machined 
surfaces accurate to .0005”. These are but a 
few random examples. 


Nowhere else in’the industry will you find 
so much special equipment for precision 
manufacture as in the Martin plant. Nothing 
that can be made more accurate by ma- 
chinery is ever done by hand. 


This explains why Martin replacement 
parts always fit accurately into place—why 
the parts of any Martin plane are immediate- 
ly interchangeable with the parts of any 
other Martin plane of the same type. No- 
where else in the industry can aircraft of 
equal quality be produced in quantity at 
lower cost. 


dhe GLENN L. MARTIN CO. 


BALTIMORE, MARYLAND 
Builders of Dependable Aircraft Since 1909 


i 
of 





Highly accurate equipment used in production means that an 
exact duplicate of any part of any Martin plane is always readily 
obtainable. Result: Time and money saved in overhaul or 
repair. 
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of maintenance. 
a 


xk 


MARTIN 
AIRCRAFT 


Accurate manufacture of every part 
reduces assembly costs. It also per- 
mits assembly with small tolerances, 
thereby minimizing wear on moving 
and stressed parts and lowering cost 


Built with the utmost precision, such 
replacement parts as rudders, ele- 
vators, ailerons, wheel gear, floats, 
tanks, wing panels, etc., always fit 
accurately into place when needed. 








en Se 


eee 


eS AE eT are ee = - es 


















AVIATION ENGINE STARTERS and GENERATORS 
—bear the 
stamp of approval 


selection of Eclipse Products for daily 
se on nearly all transport lines in America 
tribute to the performance demanded 


aceived from Eclipse equipment. 










A 


Electric In 
Switch. Con 
up to 1350 










ectric starter, 
Bp to 800 cu. 


Eclipse direct cra 
type F-141, for 
in. piston disp 














se direct cranking electric starter, 
0, for engines up to 450 cu. 
placement. 











Eclipse, Series 7, Combina™ 
and Electric Inertia Starter ¥ 
noid Switch. Vertical type fo: 








Eclipse voltage - regulated generator, 15 ty 
volt, 25 ampere capacity, engine drive Eclipse, Series 11, Hand Inertia Starter, or radial engine up to 2500 cu. in. pis- 


type with control box. concentric type for engines up to 2500 ton displacement. 
cu. in. piston displacement. 





ECLIPSE 
AVIATION 
CORPORATION 


East Orange, New Jersey 





Eclipse type M-B double-voltage,valtage- Ms tay 
regulated radio generator engine driven. (Subsidiary of Bendix Aviation Corporation) Eclipse aviation dynamotor type “A™ 


= - See a > 
. 2. 








